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Middle Palaeozoic sequences in the Melbourne 
Trough of central Victoria have yielded rich 
fossil faunas since the middle of last century but 
the diverse erinoid component has been largely 
ignored among echinoderm groups (Withers & 
Keble, 1 934a and b; Jell, 1983 ). Possibly the first 
record and certainly the first illustration of 
crinoids from central Victoria was that of 
Blandowski (1855) but he figured only stem 
columnals and did not follow with the descriptive 
paper promised. Bather ( 1 897 ) first described an 
articulated erinoid. Hupalncrinus victoriae* with 
a line drawing that he acknow ledged in a footnote 
as being somewhat uncertain. Photographs of 
Bather’s (1897) specimen and its counterpart 
(Bather claimed it was lost) arc provided below 
and showthal the cup is poorly known. Chapman 
(1903) described Helicocrinus pluntosus and 
Bonyocrinus 1 on gi brachial us from the Silurian 
of the Melbourne area. Both arc reviewed below 
with the latter rc-assigned to Ncmoviocrinus 
JaekcL 1918. 

More recent reports of crinoids in clastic 
sequences of central Victoria are restricted to : l. 
Talent (l%5;17, pi, 4, tig. 2) noted erinoid stem 
ossicles as a common element throughout the 
Heathcote sequence and crowns at localities 41 
( -Hapalocri idles a rg)' leu sis sp. now, below) and 
42 from where he figured the unidentifiable 
external mould of a crown; 2, Crotalocri lutes 


from Heathcote (.Jell, 1982) and; 3. Kooptoono- 
crinus mutt, Codiacritws rants* Dcndrocrinus 
sounders i and a new genus of Dimerocrinitidae 
(-Dtmcantcrinus calvariolns below’) from near 
the Silurian/Devonlan boundary east of Melbourne 
(Jell in Jell & Holloway, 1983). Numerous other 
records of crinoids in these sequences (e.g. 
Williams. 1964; Gill &: Caster, 1960) simply 
noted them among wider faunal listings without 
naming or describing taxa. Other described crin- 
oids from Victoria occur in limestones at Lilydalc 
(Bates, 1972), Mansfield (Jell ct aL. 1988) and 
Toongabbie (Philip, 1961). In the rest of 
Australia, Devonian crinoids have been 
described from limestones in Queensland and 
NSW (Jell et aL, 1988) and Pisocriuus (referred 
to Parapisocrirtus by Rozhnov, 1981) and 
Lccanoclinus have been reported from the 
Silurian at Yass (Etheridee. 1904; Chapman. 
1934). 

BIOSTRATIGRAPHY 

The sections from which these crinoids have 
been collected span the Ludlow and Pridoli ofthe 
Silurian and the Lochkov of the Devonian, 
However, soil cover, urban development and 
metnmorphism around intrusions limit available 
sections. Virtually all the eehinodenns known 
have been collected from quarries, road cuttings, 
creek beds or other man-made exposure. 
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FIG 1 . Distribution of crinoids in the Silurian-Devonian clastic sequences of central Victoria; all species listed are 
dealt with in this paper. Jell & Holloway (1983) or Jell (1982). The international scale is correlated to the local 
Brachiopod Assemblage Zone scheme of Garratt ( 1 983) in the top two rows, following Garratt & Wright (1988). 
The numbering sequence of columns in the third row refers to aggregates of localities as listed in the Appendix; 
detailed relative levels of widely distributed localities is uncertain and these must be seen in many cases as best 
approximations. Occurrence of taxa listed on the left of the figure are indicated with ‘X’ and those on the right by 
‘O’. Generic names ending in a hyphen require addition of the suffix crinus and are shortened to fit a single line. 


Structure within the Melbourne Trough consists 
of tight folding with long approximately N-S 
axes, also limiting measurable sections. Fossils 
occur in profusion in a few horizons; they are 
relatively rare in many other horizons; but most 
of the sedimentary sequence is unfossiliferous. 
Brachiopods are the most common group among 
the shelly fauna and have been used to establish a 
preliminary biozonation (Fig. 1) against which 


the shelly faunas have been placed in sequence 
(Garratt, 1983). The crinoids described herein 
come mainly from the few horizons where fossils 
are prolific and preservation is superb; very large 
numbers of articulated echinodenms occur there. 
For example, NMVPL252 provides the greatest 
diversity of crinoids and of echinoderms in the 
Melbourne Trough. This locality was originally a 
small road metal quarry but most available 
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material came from a new excavation of the 
quarry in the summers of 1980-1983 undertaken 
by the author with the sustained help of Frank and 
Enid Holmes and Steve Eckardt and oeeasional 
help of several others. Those localities that yield 
only one or 2 species mostly represent localities 
where fossils are rare and their age determined by 
stratigraphic position. The crinoid localities 
(Appendix) are placed in approximate relative 
stratigraphic sequence (Fig. 1) using these best 
available data. The brachiopod zonation of 
Gamut is related to the international stage scale 
with graptolites that occur at a few horizons 
through the sequence (Garratt & Wright, 1988). 

The crinoids described herein are not signif- 
icantly useful biostratigraphically as they occur 
relatively rarely in terms of both localities and 
horizons. Nevertheless there are clear differences 
between the Ludlow and Lochkov faunas for 
example and the continued study of this fossil 
group with other elements of the shelly fauna will 
continue to refine what is at present a very 
preliminary brachiopod zonation. 

PALAEOECOLOGY 

Palaeoeeologieal settings in the Melbourne 
Trough were discussed in a number of papers 
(Garratt, 1983; Cas, 1983; Vandenberg & 
Wilkinson, 1982; Vandenberg, 1988, 1992). Cas 
(1983, fig. 17) provided a schematic diagram of 
regional palacogeography for SE Australia 
showing the Melbourne Trough as a long narrow 
embayment of the ocean with ample neighbour- 
ing relief and continued subsidence to provide 
the thick pile of elastic sediments. Localities rich 
in articulated echinoderms occur in distal 
turbidites (PL252) or extensive thin sand units 
(within a finer grained sequence) (PL300, 229, 
1924). Both these settings indicate catastrophic 
events causing the death and fast burial of these 
animals (Jell, 1983) but the cause or causes of 
such events remain unclear. 

PALAEOBIOGEOGRAPHY 

These crinoid faunas provide few useful data 
for palaeobiogeographic reconstruction as they 
contain taxa otherwise restricted to North 
America or to Europe and other taxa common to 
both those areas. Few other parts of the world 
have well enough described crinoid faunas of this 
age for meaningful comparison. At the generic 
level there are slightly more representatives of 
the European fauna as is the case with brachio- 
pods (Boucot et al., 1969) but among camerates 
there arc more American affinities. 


SYSTEMATIC PALAEONTOLOGY 

Material described is housed in the Museum of 
Victoria (NM VP) and the localities are registered 
in the same Museum (NMVPL). Specimens are 
preserved in decalcified elastics so are found in 
the form of internal and external moulds often 
partially infilled with iron oxides making the 
mould less than faithful!. Morphological detail of 
the moulds improves with diminishing grain size 
of the matrix. All illustrations arc of latex casts 
taken from these moulds and whitened with a 
sublimate of ammonium chloride. Terminology 
follows Moore & Teichert ( 1 978). Measurements 
are given as: length, parallel to the central axis; 
width, transverse to, but never cutting or meeting 
the central axis; and depth, normal to, and may 
join the central axis. 

Class CR1N01DEA Miller, 1821 
Subclass CAMERATA 
Wachsmuth & Springer, 1885 
Order DIPLOBATHRIDA 
Moore & Laudon, 1943 

Suborder EUDIPLOBATHRINA Ubaghs. 1953 
Superfamily RHODOCRIN1TOIDEA 
Roemer, 1855 

Family OPSIOCRINIDAE Kier, 1952 

Frest & Strimple (1981) and Ausich (1986a) 
recognised the close similarity of Opsiocrinus 
Kier, 1952 and Ophiocrimis Salter, 1856 and 
assigned them both to this family; they are 
considered synonymous by Jell & Theron, 1 999. 
Ausich (1986a) also erected 2 new genera from 
the Llandovery of Ohio in this family and 
discussed the group in detail. Inclusion of the 
Australian Hollow aver inns nov, is discussed 
under that heading below. This addition 
necessitates widening the family concept to 
include a form with radials in lateral contact; this 
difference has been sufficient to separate taxa at 
superfamily level in the past (Ubaghs, 1 978b). To 
take an even more heretical view 1 question 
whether Stelidiocrinus Angelin, 1878 from the 
Upper Silurian of Gotland should not be included 
in this family. It has been classified in the 
Monobathrida because it lacks the second circlet 
of plates below the radials but it (particularly S. 
laevis Angelin, 1878 as figured by Ubaghs 
(1978b, fig. 307, 1 e ) ) resembles the 
Opsiocrinidae very much in cup shape, median 
column of anal plates in CD interray, 10 biserial 
arms, few slightly depressed interradial plates 
and presence of an intersecundibrach. Its first 
primibrach is shorter and wider than in most 
Opsiocrinidae but is comparable with that of O. 
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Ophiocrinus linettae sp. nov. 

(Fig- 3) 

ETYMOLOGY. An anagram from Annette. 

MATERIAL. NMVP 149344 from NMVPL1990. 

DIAGNOSIS Interrays narrow; primanal in 
posterior interray contacting C and D radials and 
1st primibrachs, supporting 3 anal plates distally; 
central column of larger hexagonal plates in anal 
sac. Arms 10, with triangular axillary 2nd 
primibrach, distinctly biserial above distal to 
secundibrach. Stem circular, with small but 
distinct marginal projections on nodals and 
internodals. 


FIG. 2. Sketch of phylogeny of the Opsiocrinidae 
following Ausieh (1986a) and discussion herein. 

nnettae described below. Throughout the Opsio- 
crinidae the infrabasals are concealed by the stem 
attachment and Opsiocrinus itself was originally 
described as monocyclic; 1 suggest therefore, that 
a careful examination of the Swedish material of 
Stelidiocrinus should be made to determine this 
feature. Stelidiocrinus would join Holloway- 
crinus as the second Opsiocrinidae with radials in 
lateral contact. Witzke & Strimple (1981) sug- 
gested that evolution from rhodocrinitid to 
dimerocrinitid stage (i.e. withdraw] of the first 
interbraehial to allow lateral contact of radials) 
occurred several times. They postulated 3 
separate occasions from different Ptychocrinus 
stocks so my suggestion of 2 further occasions 
above is in line with their thinking. 

Current knowledge of this family suggests that 
only small sections of the lineages involved are 
known (Fig. 2) and 1 agree with Witzke & 
Strimple (1981) that a great deal more basic data 
about Silurian forms in particular will be 
necessary to refine our understanding. 

Ophiocrinus Salter, 1856 


TYPE SPECIES. Ophiocrinus stangeri Salter, 1856 from 
the Lower Devonian Bokkcvcld Series, South Africa. 

REMARKS. This genus is discussed in detail 
elsewhere (Jell & Theron, 1999). Its occurrence 
in the Lower Devonian of Victoria in close 
proximity geographically and temporally with 
Hollowaycrinus gen. nov. makes it quite feasible 
that one gave rise to the other as remarked under 
that genus below. 


DESCRIPTION. Crown >40mm long, >4 times 
as long as wide at cup, with arms spreading 
gently (tips not preserved). Cup low conical, 
approximately 5mm long, wider than long; plates 
smooth, convex so sutural margins depressed. 
Infrabasals presumably concealed by stem. 
Basals longer than radials, hexagonal, longer 
than wide. Radials pentagonal, wider than long, 
separated from each adjoining radial by basals 
and 1 st interprimibrach, with distinctly margined 
outer ledge across distal margin matched by 
similar ledge on 1 st primibrach, similar matching 
ledges on succeeding interplate sutures along the 
arm gradually diminishing in distinctness and 
size; 1st primibrach rectangular, as wide as 
radial, short; 2nd primibrach axillary, triangular, 
as wide as 1st primibrach. Anus 10, subquadrate 
in section, with flattened outer face; each ray with 
2 main rami, uniserial as far as 6th secundibrach, 
becoming biserial abuptly (3rd in one arm 
observed) distally, with long pinnule of 5 or 6 
pinnulars on each free brachial; only primibrachs 
fixed in cup; interprimibrachs small and few; 1st 
largest, contacting basal, 2 radials and 1st 
primibrachs, supporting 2 long narrow plates 
distally. Primanal hexagonal though contacting 8 
plates, almost as large as basals but not quite as 
long, supporting 3 anals distally; anal plates 
numerous, decreasing in size distally, with 
average size larger than that of interbrachials, 
distinct central column of decreasing hexagonal 
plates. Stem circular in section, heteromorphic 
with slightly different sized (length and 
diameter) columnals alternating, noditaxis Nl, 
with epi facet on each columnal having an outer 
circlet of small but distinct tubercles or 
pseudocirri. 

REMARKS. This Victorian species differs from 
the South African genotype (Jell & Theron, 
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FIG. 3. Ophlocrimts miettae sp. nov., incomplete 
holotvpc crown in C rav view, NMVP 149344 from 
NMVPL1990, x3. 


1999) in having fewer iuterpriniibraehs. no 
interseeundibraehs. distinet ledges on eaeli plate 
on eaeli interplate suture from radials up to about 
3rd secundibrach, its arms becoming biserial 
much earlier (secundibrach 3 in some anus) and 
in the stem with tubercles on intemodals. From 
the North American O. mariae Kier, 1952 and O. 
bendeh (Resting, 1968). if those are separate 
species as suggested by Frcst & Strimplc (1981) 
contrary to (testing & Chilman (1975). the 
Victorian species is distinguished by the same 
features as separate the genotype as well as a laek 
of ornament on the interpiiinibraehs and ven* 
short 1st primibrach. 

Hotiowaycrinusgen. nov. 

'fYPE SPECIES. Hoilowcn'cn nits calvus sp. nov. 


ETYMOLOGY. For David 1 lolloway who greatly assisted 
with fieldwork, dilution mid scientilic advice. 

DIAGNOSIS. Infrabasals 5, eoneealed by stem 
attachment. Radials large, heptagonal, in eontact 
with each other laterally except across CD inter- 
ray; 1st primibrach hexagonal; 2nd primibrach 
axillary. Primanal in radial circlet, supporting 3 
plates distally, with median column of larger anal 
plates involving 4 and probably more plates. 
Anns 10-20. with eaeli ray having 2 main anus 
becoming biserial distal to the 6th or 8th 
secundibrach. with some arms branching irreg- 
ularly once or twiec distal to primaxil even 
though other rami in the same individual are 
unbranehed. 

REMARKS Tins genus is placed in the Opsio- 
crinidac based on the similarities in cup shape, 5 
concealed infrabasals, median column of anal 
plates in CD interray. primanal supporting 3 
plates, large 1st interprimibrach supporting 2 
plates followed by large number of ven small 
irregular plates, 10-20 arms, uniscrial to biserial. 
Conventional classification following Ubaglis 
(1978) would place this speeies in Dimero- 
crinites because of the radials being in lateral 
eontact. However, the anus being uuiserial 
proximallv then becoming euneate and finally 
biscrial. the interradial plates being many small 
ones above a few T large ones and the radials being 
barely in lateral contaet all point to an origin from 
the Opsiocrinidacand it is classified accordingly. 

Hollow averinus calvus sp. nov. 

(Fig. 4) 

ETYMOLOGY. Latin calvus * bald; referring to the lack of 
median ray ndges and ornament. 

MAFER1AL. HOLOTYPE: NMVP100158. PARATYPES: 
NMVP 100 150, 100153, 107099-107104, all from 
NMVPL229. 

DIAGNOSIS. As for genus. 

DESCRIPTION. Crow n subeylindrieal. averag- 
ing 3()inni long, at least 4 times as long as w ide. 
Cup low to medium conical. 2-6mm long, just 
wider than long, of unornameiited plates. 
Infrabasals 5, concealed by stem. Basals 5. longer 
than radials, hexagonal except for heptagonal 
posterior one, longer than w ide. Radials hept- 
agonal, wider than long, with longer sides 
contacting basals and 1st primibrach. with short 
sides contacting adjoining radials or primanal in 
CD interray: 1st primibrach hexagonal, not as 
w ide as radial and little more than half as long; 
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2nd primibrach axillary, pentagonal, as wide as 
1 st primibrach; each ray with 2 main arms, some 
without further branching, others with 1 or 2 
further branchings irregularly, uniserial as far as 
6th or 8th sccundibrach, becoming biserial 
distal ly, with long pinnule of 5-6 pinnulars on 
each free brachial; arms free distal to 2nd 
secundibrach; interprimibrachs numerous, with 
large heptagonal proximal one supporting 3 
plates in a row distal ly, with size decreasing 
rapidly distally, with distal medial plates 
depressed. Primanal hexagonal, almost as large 
as basals, supporting 3 anals; anal plates num- 
erous, decreasing distally, with average size 
larger than interprimibrachs. Stem circular in 
section, with slightly different sized (length and 
diameter) nodals and internodals alternating 
proximally but distal ly with noditaxis N2 1 2, may 
be long (no complete stem known but an 
incomplete one in excess of 9cm known), distal 
termination unknown. All plates smooth, without 
ornament. 

REMARKS. This species is distinguished from 
Ophiocrimis by most radials just making lateral 
contact and by variable arm branching. Its 
separation from dimerocrinitids is discussed 
above. The amis are highly variable in their 
branching pattern and also in the arrangement of 
brachials. Most observable rays divide once and 
have only 2 arms whereas others may have one 
undivided arm from the first branching while the 
second may divide twice more. Most subsequent 
divisions appear to be at fairly high and variable 
angles to growth direction; there is a question of 
whether these could represent a regrowth 
response to breakage or predation to which no 
answer is readily available. Brachials begin to 
become cuneate just distal to the cup and in most 
cases become biserial cuneate by about the 8th 
secundibrach; a few remain cuneate farther 
distally and none become rectilinear biserial. 

Superfamily DIMEROCR1N1TOIDEA 
Zittel, 1879 

Family DIMEROCRIN1T1DAE Zittel, 1879 

This family is a regular component of crinoid 
faunas from Ordovician to Devonian and has 
been discussed by many authors (Ausich, 1 986a; 
Brower, 1973; Breimer, 1962; Frest & Strimplc, 
1981; Macintosh, 1981, 1987; Witzke & 


Strimple, 1981 among others). Since most that is 
known about this family comes from the 
Northern Hemisphere it is outside my aims to 
review its phytogeny. However, in adding the 
several Australian forms that follow 1 have had to 
make some inferences about Northern Hemi- 
sphere taxa. The simplest way to recognise 
members of the family until recently had been to 
identify that a crinoid was dicyclic and that its 
radials were all in contact except for interrupion 
by the primanal in the CD interray. Witzke & 
Strimple (1981) questioned the universality of 
this single feature and I agree with their 
discussion of evolution between the Rhodocrini- 
loidea and Dimerocrinitoidea. In assigning 
Hollowaycrinns to the Opsiocrinidae and 
suggesting that Stelidiocrimis may also belong to 
that family 1 follow their line of thought. 1 also 
follow Witzke & Strimple (1981 ) in the generic 
divisions of the family based on numbers of arms 
(Fig. 5) although there is good reason to believe 
that numbers of arms may have changed on 
several parallel lineages within the family. 

Moving along Witzke & Stimple’s (1981) ideas 
we now have available generic names for 
dimerocrinitoids with uniscrial arms that divided 
once (Dimctmicvimis gen. nov.), twice (Ncxo- 
crinns Eckert, 1984) or more than twice in each 
ray (Ptychocrinus) and for bi serial represent- 
atives with 1 0 ( Dimerocrinites ), 20 (Encrimis) or 
more than 20 arms ( Eudimerocrinites 
( -A m hi co crini is ) , Griphocritms). Whether latest 
Ordovician Ptyclwcrinusfnnbriatus, Llandovery 
P. longibrachialis and Early Devonian 
Duucanicrinus constitute a lineage or not will 
only be answered by gaining further knowledge 
of Silurian taxa and thus detailed phytogenies but 
at present this is a reasonable hypothesis worth 
further testing (Fig. 5). These generic groupings 
accommodate Brower’s (1973) idea that the 3 
latest Ordovician species of Ptychocrinus 
represented 3 separate lineages and should be 
separated gencrically and Witzke & Strimple’s 
(1981) ideas on the existence of 3 lineages in the 
Dimerocrinitidae based primarily on numbers of 
amis. There arc no doubt numerous exceptions to 
these general groupings and the most obvious is 
the high probability that the transition from 
uniserial to biserial anus occurred more than 
once in each lineage. However, it is necessary to 
continue assimilating new data into an hypothesis 


FIG. 4. Hollowaycrinns ca/vus gen. et sp. nov., all crowns with or without stem attached, from NMVPL229. A, 
NMVP1Q7101, *2.5. B, holotypc, NMVP100158, *4. C. NMVP100150, *5. D, NMVP100153, *4, E, 
NMVP1 07102, x3.5. F, NMVP107I04, *3.5. G, NMVP107I03, *3. H, NMVPI07099, *5. 
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FIG. 5. A, sketch of phylogeny of the 
Dimerocrinitidae with more than 20 arms 
including Ptychocrinus , Eudimerocrinus and 
Ambicocrinus . B, phylogeny of the 
Dimerocrinitidae with 20 arms including 
Nexocrinus and Eucrinus. C, phylogeny of 
the Dimerocrinitidae with 10 arms including 
Duncanicrinus and Dimerocrinites . 
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FIG 6. Dime melinites hispinosus sp. now from 
NMVPL252. A.B, D ray view and 
enlargement of posterior interray of holotype 
NMVP 10858 la, *2.5 and *5, respectively. C, 
A ray view of counterpart (B ray on left. E on 

D right). NMVP 10858 lb, *2.5. IX splayed 
crown in basal view, NMVP 1086 1 5, *2.5.‘ 
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until all the details are worked out. To that end 1 
offer a possible phylogeny (Fig. 5) for known 
species of Dimerocrinitidae for future testing and 
modification where necessary. Just how many 
lineages and which features remained constant to 
be able to recognise separate lineages remain 
largely unanswered for the dimerocrinitids today 
as when Witzke & Strimple (1981) raised many 
questions on the origins of their groupings. 

Diinerocrinites Phillips in Murchison, 1839 

TYPE SPECIES. Dimetvcrinites decaciactyhts Phillips in 
Murchison, 1839 from the Wenloek of England; by 
subsequent designation ofRoemcr, 1855. 

REMARKS. 1 apply the concept of Witzke & 
Strimple (1981) to Diinerocrinites ( Dimero - 
crinites) which is to restrict the genus to those 
forms of the broader generic group with 1 0 arms. 

Dinierocrinites bispinosus sp. nov. 

(Fig. 6) 

ETYMOLOGY'. Laiin hi-, two and spinosus , spine, for the 
pairs of spines on the outer sides of arms. 

MATERIAL. HOLOTYPE: NMVP108581. PARATYPE: 
NMVP108615 from NMVPL252. 

DIAGNOSIS. Ten anus, with prominent reg- 
ularly spaced pairs of spines every fifth brachial 
on outer face, with hexagonal intersecundibrach, 
with low but distinct anitaxis of hexagonal plates. 

DESCRIPTION. Crown subcylindrical, up to 
45mm long, up to 4 times as long as wide. Cup 
subconical, about I cm long, longer than wide, 
with convex tegmen; cup plates thin, smooth. 
Infrabasals concealed by stem. Basals pent- 
agonal, except for hexagonal posterior one, with 
narrowest proximal margin forming part of 
circular rim to basal concavity, about as long as 
wide, with marked proximal medial projection 
(suggesting a pentagonal stem with the angles of 
the stem in the centres of basals beneath this 
projection), with Y-shaped median ray ridge 
dividing about midlength and extending onto 
adjacent radials. Radialsheptagonal, much wider 
than long, with inverted Y-shaped ray ridge, with 
anus of this Y running onto adjacent basals. First 
2 secundibrachs fixed in cup. Arms 10, of 
uniform cross section through available arm 
length; 1 st primibrach hexagonal, not as wide as 
radial and little more than half as long; 2nd 


primibrach axillary, heptagonal; each arm 
uniserial with cuncatc brachials as far as 6th or 
8th secundibrach, biserial distally, with pair of 
strong solid spines on outer surface of rami 
placed about every 5 brachials; pinnules on each 
free brachial (i.e. distal to 2nd secundibrach) on 
each side of ramus, long, of 8-12 pinnulars. 
lnterprimibrachs numerous, with heptagonal 
proximal one supporting 2 plates of about the 
same size, with size decreasing rapidly distally. 
First intersecundibrach hexagonal, subsequent 
plates not clear but presumably part of tegmen. 
Posterior interray with central anitaxis of hex- 
agonal plates; hexagonal primanal supporting 3 
anals in next row; anal plates numerous, 
decreasing distally, with average size smaller 
than that of interbrachials. Stem unknown. 

REMARKS. With 10 biserial arms this species is 
placed in Diinerocrinites of Witzke & Strimple 
(1981) and is distinguished within that taxon by 
the spines on the outer arm faces, long hexagonal 
intersecundibrachs and the heptagonal axillary 
2nd primibrach. 

Eiicriniis Angelin, 1 878 

TYPE SPECIES. Eucnnus faexns Angelin, 1878 from the 
Wenloek of Gotland; by subsequent designation of 
Wachsmuth & Springer, 1881. 

REMARKS. This taxon is used in the sense of 
Witzke & Strimple (1981) to include species of 
Dinierocrinites with 20 anus; there seems little 
point in maintaining subgeneric distinction since 
we have no clear idea of phylogeny among these 
many species and when lineages are established 
it seems likely that both Dimerocrinites and 
Eucrinus will prove to be polyphyletic. The 
Victorian species is assigned on the basis that all 
rays countable have 4 arms except for one which 
has 5 and is considered aberrant; thus a total of 20 
amis would be expected if branching is uniform. 

Eucrinus darkae sp. nov. 

(Fig. 7) 

ETYMOLOGY. For Penny Clark who helped greatly with 
photography, curation and fieldwork. 

MATERIAL. HOLOTYPE; NMVP108642. PARA- 
TYPES: NMVP 108643, 108645 all from NMVPL252. 

DIAGNOSIS. Basals, radials and radianal with 
distinctive coarse ornament of short fat radial 


FIG. 7. Eucrinus clarkae sp. nov. all from NMVPL252. A,C, lateral view of crown with stem and enlargement of 
distal cup and proximal arms of NMVP 108645a, x2.5 and *4, respectively. B, lateral view of NMVP108643, 
x2. D, lateral view of NMVP 108645b, x2.5. E, CD interray view of holotypc NMVP 108642, x4. 
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ridges normal to sutures and not joining centrally 
on plates. Crown with line granuluse ornament 
throughout. Intersecundibnichs Few. in narrow 
v ertical column, one in each row. Arms free distal 
to about 3rd tertibraeh, uniserial proximally, 
secundibrachs becoming irregularly cuneate 
distally, tertibraehs becoming rectilinear biserial 
distal to about the 9th or I Oth, Proximal brachials 
with distinctive Fine ridge along proximal and 
distal margins. Stem round in section. 

DESCRIPTION. Crown flaring gently distally, 
up to 60mm long. Cup high bowl-shaped, oflarge 
thin plates, up to 15mm long. Infrabasals 
concealed by stem (fragments evident in holo- 
type between basals and stem but arrangement or 
number not available). Basal s 5, with 4 of them 
pentagonal and posterior one larger and hexago- 
nal, with proximal margin raised into prominent 
rim to basal cavity and stem, with conspicuous 
nodes representing ray ridges 2 per infrabasal 
directed towards middle of sutures with 
contiguous basals but 3 on posterior basal 
(central one vertical in middle of posterior 
interray). Radials 5, hept agonal except for 
hexagonal posterior one. largest plates in cup. 
with inverted Y-shaped ray ridges continuing 
from basals, with secondary radiating ridges 
horizontally onto adjacent radials. Primanal 
hexagonal, in radial circlet, supporting 3 anal 
plates distally, with prominent radial ridges near 
and normal to margins but not reaching centre of 
plate, lower central ridge from CD basal most 
prominent. Anal interray with large number of 
polygonal plates decreasing in size distally and 
only roughly in rows. First pnniibrach 
hexagonal, with broad low median ray ridge; 2nd 
pnniibrach axillary* heptagonal, with median ray 
ridge in Y-shape to enter 2 arms; 1st secundi- 
brachs hexagonal, in sutural contact up middle of 
each ray, in contact with 1st interseeundibrach. 
Secundibrachs fixed in cup but protruding 
laterally, with 6tb axillary, becoming cuneate 
distally. Anns free distal to about 3rd tertibraeh, 
cuneate uniserial up to 6th tertibraeh then biserial 
and pinnulate, tapering gently, longer than theca; 
pinnules long, slender, of at least 10 or more 
pinnulars, attached to each free brachial on both 
sides of each arm; interprimibrachs numerous, 
slightly depressed between fixed arms, with 
single large plate in contact with 2 radials and I >t 


primibrachs and supporting next row of 2 
interbraehials. with more, distal rows becoming 
much smaller and less regularly arranged; inlet 
secundibrachs similar size to interprimibrachs at 
same height. Tegmcn of many small polygonal 
plates (height of tegmen and anal opening not 
available). Stem circular, heteromnrphie. w ith 
nodals higher and of greater diameter than 
intcmodals. noditaxis N I . 

REMARKS. This species is distinguished within 
I he genus by the distinctive ornament on the 
proximal theca, the large 1st secundibrach, the 
low ray ridges not occupying full w idth of fixed 
ray plates and the large flat hexagonal 1st inter- 
primibrach. One half ray (Fig. 7A. C) has u 
normal branching on the 5th secundibrach then 
another branching on the 2nd tertibraeh on the 
left division: this last branching is not seen 
anywhere else and is considered aberrant. The 
axillary tertibraeh is cuneate with its long side in 
the Y of the previous division giving off the 
abnormal arm which then fills the Y of the 
previous division with 8-10 quite irregular, 
mostly cuneate brachials. The reason for this 
extra arm is nut known. 

Eudimerocrinus Springer. 1926 

TYPE SPECIES. EtidimemoiHus muUibnu Jmirus 
Springer, 1926 from the Middle Silurian of Tennessee, by 
munotypy, 

DIAGNOSIS. Cup subeonical to deep bowl-shaped, 
basals with strong proximal projections. Arms 
40, biserial in free section, with narrow ray 
ridges. Stem subpentagonal or at least not per- 
fectly round in section. 

REMARKS. In erecting this genus Springer 
( 1926) identified the multiple arm branchings as 
the most significant feature, Ubaghs (1978b) 
maintained this feature and added a subpent- 
agonal stem. In view of the new Australian 
species the projections of the basals may be 
another feature to add to the generic complex. 

Witzke & Strimple ( 1981) placed Eudimem- 
crinu.s with Ambicocrinus. Kirk, 1945 and 
Griphucrinus Kirk, 1945 in a group of dimero- 
crinitids with more than 20 biserial arms. The 
latter genus is generally distinguished by some if 
not all its radials being separated by 


FIG. 8. Eudimerocrinus eckardti sp. nm all from NMVPL229, A, incomplete specimen NMVPI0S95I • 1 ,5. B. 
partial cup and stem NMVP 108963. *2.5. C.D. pan and counterpart of flattened crown NMVP 1091 63a and b, 
* 1.5. E, holotype crown NMVP) 09 1 1 3. - 2. F. partial cup and inner side of arms from opposite side of uip 
NMVP 1 09090. *2.5. G. crown NM VP 104108. <2.5. 
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interbraehials thus plaeing it intermediate 
between Rhodoerinitoidea and Dimero- 
ennitoidea and allowing separation from the 
other 2 genera; how a speeies of Griphocrinus 
with all its radials in contact could be 
distinguished from Eudimerocrinus is not elear. 


On the other hand distinction of Ambicocrinus is 
less eertain; it has 40 biserial arms, 
subpcntangular stem and identical eup plating 
arrangement. Goldring (1923 :84) commented on 
the liighly crushed preservation of and difficulty 
of illustrating the type. A. arborescens (Talbot. 


FIG. 10. Eudimerocrinus eckardti sp. nov A, partial cup and amis NMVP 109767 from NMVPL252, *2. B, 
partial cup and amis NMVP108689 from NMVPL229, x2.5. C, partial cup and arms NMVP109768 from 
NMVPL252, *2. D, distorted cro\Mi in posterior view NMVP1 08962 from NMVPL229, x2.5. 
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1905), from the Lower Devonian (Lochkovian) 
of New York; slic also noted its small size and 
indicated its depiction in her work was a re- 
construction by the artist. Only the raj ridges and 
lack of projecting basals separated, arhorescens 
from Eudimerocrinus so given the circumstances 
noted by Goldring these could well be due to 
preservation or the artist's licence; 1 think it 
highly likely that Ambicocnnus is a junior syno- 
nym of Eudmeracrhms and that Ciriphocrinus 
may also prove to be synonymous when fully 
understood. 

Eudimerocrinus cekardti sp. nov. 

(Figs 8-11) 

ETYMOLOGY. Lor Steve Eekanlt who has rendered 
enormous field assistance and main' specimens from his 
private collection. 

MATERIAL. HOLOTYFE: NMVP109113. PARA- 
TYPES: NMVPI00166, 100492, 108689, 108950, 
108951. 108962, 108963, 109090, 109125. 109153. 
109163, 109168, 109204, 110645, 110647, 149355, 
149393 all from NMVPL229. Other specimens 
NMVP1 09221 and 109755 from NMVPL1924 mid 
NMVP1 09767 mid 109768 fromNMVPL252. 

DIAGNOSIS Basal plates with promiuent 
proximally directed projections near lower 
margin; median ray ridges variably developed, 
often prominent; 1st primibrach hexagonal; 2nd 
primibrach axillary, lieptagonal; arms 40, free 
distal to 4th-6th secundibrach; stem with 
distinctive deealobate cross section. 

DESCRIPTION. Crown up to 55mm long, with 
cup and arms each about same length; cup up to 
lOimn long, high bowl-shaped, of large tliin 
plates; infrabasals small, pentagonal, with 
conspicuous nodes on proximal margin (3 per 
infrabasal) in line v ith columns oflobes on stem. 
Basals 5, 4 hexagonal and CD basal lieptagonal. 
largest plates in cup, with prominent proximally 
directed projections or spines medially near 
proximal margin, with spine extending beyond 
and concealing sutures between adjacent 
infrabasals, with faint median raj ridges in form 
ofY (Fig. 8E). Rndials heptagonal with inverted 
Y-shaped median ray ridge on most specimens, 
forming contiguous circlet around cup except in 
CD interray where hexagonal radianal intervenes 


in circlet; 1st primibrach hexagonal with median 
ray ridge running in vertical line; 2nd primibrach 
axillary, heptagonal, with Y-shaped ray ridge 
into arms; 1st sccuiidibrachs hexagonal, in 
sutural contact up middle of each ray, in contact 
with 1st intersecundibrach; first 6 secundibrachs 
fixed in cup; free arms biserial and pinnulale 
distal to 1st free secundibrach, brandling approx- 
imately at secundibrach 10-11 and tcrtibrach 
1 1-12. but branching often not at same level even 
in one ray, of relatively small diameter, tapering 
gently, approximately as long as theca; adond 
groove wide and deep; pinnules long, slender, of 
at least 4-5 pinnulars, attached to each free 
brachial on both sides of each arm. lnlcr- 
primibrachs numerous, not depressed between 
fixed arms, with single large plale resting on 
shoulders of 2 adjacent radials, with 2nd row of 2 
plates, 3rd row of 3 plates level with top of 
primary axil, distally becoming much smaller 
and less regularly arranged with rows having 3-6 
plates. Intersecundibrachs w ith 1st same size as 
interprimibrachs at same level. Anal interim 
wider than others, with primanal supporting 3 
anals distally, subsequent anal plates without 
obvious order, decreasing in size to same extent 
as in interprimibrach series. Tegmcn of main 
small vertically elongate plates, apparently quite 
long (almost as long as cup); anal opening not 
seen. Stem decagonal in section, heteromorphic, 
with uoditaxis N3231323. with lobes aligned 
vertically in 10 columns to giv e stem appearance 
of fluted column with differential horizontal 
layering, no complete stem available. 

MORPHOGENY Small crowns (Fig. 11) hav e 
most of the cup occupied by the basals, radials, 
and first intcrbrachials, tiic diameter of the free 
anus compared to cup diameter is larger than the 
same ratio in large individuals and free anus arc 
cuueate uniserial. These specimens arc assigned 
to A. eckardti mainly because of the basal plate 
projections and similarity in every other feature 
available. These differences indicate that through 
growth the arms change f ront cuneate uniserial lo 
cuncate biscrial and then to rectilinear biserial; 
the arms do not increase in diameter at the same 
rate as the cup; and the cup increases in size in 
more distal parts with addition of interbrnchial 
plates and greater growth there than in lower 
pails of the cup. 


FIG. 1 1 . Eudimerocrinus eckardti sp. nov. A, partial specimen with inner side of anus from opposite side of cup 
NM VP 109221 from NMVPLI924. *2 .5. B. crown NMVP149355 from NMVPL229, *2.5. C, cup and some 
arms NMVP 109755 from NMVPL 1924, x3.5.D. cup and partial ami sNMVP 109204 fromNMVPL229. *2.5, 
E, cup and stem NMVP 100 166 from NMVPL229, 
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FIG. 12. Eiulinwmcrinus gilh sp nov., holotvpe crown 
NMVP 149345 From NMVPL1990. >3. 


REMARKS. This speeies is dislincl within the 
genus in the detail of its stem, more subde ray 
ridges and tia nower anus relative to cup plates. It 
most closely resembles A. arborescens (type 
species of Ambicocrimts Kirk, 1945) front the 
Lower Devonian of New York wlueh is distin- 
guished by lacking the basal plate projections. 

Two specimens from NMVPL252 (Fig 10 A, 
B) ate assigned to this species but differ in having 
a subdued radial ornament on interprimibmehs. 
radials. primibrachs and secundibrachs and in 
having the second ami branching farther from the 
primaxil by about 4-6 bruclnals. They do have the 
projections on the basals and so are grouped w ith 
the material from NMVPL229 knowing that 
future material may show them to be part of a 
separate taxon. 


Eudimcrocrinus gilli sp nov 
(Fig. 12) 

ETYMOLOGY. For the late Edmund Gill lor his 
geological work around Lilydale. 

MATERIAL. HOLOTYPE: NMVPI49345 from 
NMVPL1990. 

DIAGNOSIS. Infrabasals barely evident in lateral 
view: basals w ith prominent rounded proximal 
projections: secundibrachs all fixed in cup; amis 
blanching at least 3 times; stem subcircular to 
subpentagonal. 

DESCRIPTION. Crown 32nun long, sub- 
eylindrical. Cup deep bow 1-shaped, about 1 2nun 
long; enp plates thin, smooth except for prom- 
inent ray ndges. Infrabasals 5. mostly eoneealed 
by stem, upper tips just visible at iop of stem 
between basals. Basals 5. hexagonal, cxeept for 
pentagonal posterior one. with proximal margin 
forming part of eireular rim to stem attachment, 
about as long as w ide, with prominent well- 
rounded proximal projection, with median ray 
ridges emanating from the projections and 
running onto adjacent radials at right angles to 
interplate suture. Radials 5. heptagonal, wider 
than long, with inverted Y-shaped ray ridge. 
Arms apparently 40. with all primibraehs and 
seeundibrachs fixed in cup. with free arms 
biserial, tapering distal ly : 1st primibraeh 
hexagonal, not as w ide or as long as radial, w ith 
median ray ndge across it: 2nd primibraeh 
axillary, heptagonal, with Y-shaped ray ridge; 
secundibrachs 6. with median ray ridges, 
subquadrale or hexagonal; 6th axillary, with 2 
round laterally (but not outwardly) deehned 
facets: brandling i n free arms asymmetrical, with 
6th tcrttbrach axillary in free amts of C and D 
rays immediately adjacent to CD interray but 
w ith next adjacent free ami in C ray having 12th 
tertibruch axillary and in D ray having 9th 
tcrtibrach axillary ( branching in A. B and E rays 
unknown) Interprimibrachs large, numerous, 
with proximal one supporting 2 plates of about 
the same size, with size decreasing rapidly 
distally: CD interray with 1st interpriniibraeh 
supporting 3 plates, w ider than other interradial 
areas. First intersecundibraeh hexagonal, sup- 
porting another 6-8 plates in 3 or 4 row s. Stem 
circular in section, nodita.xis N212. with many 
low ossicles having wide epifaeets (slightly 
wider in nodals than intemodals) 

REMARKS. Ubaghs (1978b) distinguished 
Eudimerocrimis from Dnnerocrinites by its anns 
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FIG 1 3. Nexoctimts wallanetisis sp. nov. from NM VPI ,1 923. A. lateral view of lioloty pe crown NMVP 1 00 1 1 6, 
*3 B,C, posterior view of crushed crown (and enlargement of cup) NMVP 107 111, *2 and *5, repectively 


dividing several (presumably more than twice) 
times and its subpcntagonal stem: E. gilh is thus 
assigned to Eudimcrocrinus . It is distinguished 
from the genotype by the axillary sccundibrachs 
being fixed in the eup. the eup being more 
bowl-shaped and the amis tapering more rapidly 
distally 

Nexocrinus Eckert, 1984 


TYPE SPECIES Nexocrinm delicaiulns Ixkcit 1984 
from tlie Llandovery of Ontario, by onginal designation 

Oil IER SPECIES Ptychaainm panvs Mali 1872 from 
tlie Upper Ordovician of North America; Nexocrinm 
wallanensis sp nov Ludlow of Victoria, Dmwmcrinites 
occidentalis (Hall. 1863) from tlie Middle Silurian 
Waldron Shale of USA. Nexocrinm sp. Lochkovian of 
Victoria (herein); Ptychocrinm adamensis Ausich & 
Dravage, 1988 from tlie Llandovery of Ohio. 


DIAGNOSIS. Cup conical; CD intcrray slightly 
wider than others; ray ridges prominent, may be 
subdued on proximal eup plates; infrabasals 
conecalcd by stem to long in lateral view. 
Posterior basal hexagonal, supporting primanal 
that separates C and D radials; anus 20, 4 per ray , 
uniscrial pinnulalc, much longer than cup. 

REMARKS. Brower (1973) dealt in detail with 
Ptychocrinus noting that tlie 3 Upper Ordovician 
species assigned are probably generieally 
distinct. Eckert (1984) agreed that the genus was 
in need of rev ision and suggested that P. parvus 
should be removed beeause it had 20 anus unlike 
any other speeies included. He noted the similar- 
ity of his new genus to R parvus but separated 
them on the number of fixed seeundibraclis. 
width of the CD interray. distinctness of the anal 
ridge and plating of the posterior intcrray. Of 
these features the new Victorian speeies shares 
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with N. delicatulus the 4 fixed secundi bracks, the 
distinct anal ridge and the plating arrangement of 
the posterior interray. The only major distinction 
of the Victorian species is that its infrabasals arc 
fill ly in view laterally and the ray ridges become 
less distinct proximally. I consider these to be 
interspecific differences and not of generic 
significance in the same way that the differences 
between P. parvus and N. delicatulus noted by 
Eckert (1984) distinguish those species within 
one genus. Ptychocrinus adamseusis Ausich & 
Dravage (1988) from the Llandovery of Ohio 
could be assigned to Euainus since it has 20 
biserial (partially) amis. However, Ausich & 
Dravage (1988) made a good case for assigning it 
to the previously exclusively uniserial 
Ptychocrinus ; they did not consider comparison 
with Nexocrinus which is a ptychocrinid genus 
with 20 uniserial anus distinguished by axillary 
4th secundibrachs and some features of the post- 
erior interradius. Since the posterior interradius 
of adamseusis is not available its features cannot 
be compared. However, the second division of 
the arms is at the 4th or 5th secundibrachs in 
adamseusis and I consider this species should be 
assigned to Nexocrinus . Ausich & Dravage 
(1988) argument that a species with uniserial 
proximal amis becoming biserial distally can 
belong to an essentially uniserial genus com- 
mands rc-asscssment of species with such amis. 
A single specimen from the Lower Devonian of 
Victoria with such arms, though they become 
biserial a little more proximally than in 
adamseusis and with 6th secundibrachs axillary, 
is assigned to this genus herein. That specimen is 
comparable to Dimerocriuites occidentals (Hall, 
1 863) from the Silurian Waldron Shale of central 
USA on features of the cup but since amis are 
unknown for the latter species its assignment is 
equivocal. 

Nexocrinus wallatiensis sp.nov. 

(Fig. 13) 

ETYMOLOGY, From near the town of Wallen. 

MATERIAL. HOLOTYPE: NMVP100116 and paratype 
NMVP107111 from NMVPL1923. 

DIAGNOSIS Infrabasals long in lateral view; ray 
ridges prominent above the radials, becoming 
less distinct proximally. Primibrach 2 and 
secundibrach 4 axillary; amis fixed in cup up to 
about tertibrach 4 or 5. Anns 20, 4 per ray, 
uniserial, with primibrach 2 and secundibrach 4 
axillary. Interrays with large number of polygon- 
al plates ( 1 in first row followed distally by rows 


of 2, 3, 4 then irregular). Posterior interray with 
large basal longer than other basals; primanal 
directly distal, hexagonal, supporting 3 plates 
distally; prominent anal ridge medially on central 
column of vertically elongate hexagonal anal 
plates. Surface of plates smooth. 

DESCRIPTION. Crown more than 60mm long, 
flaring distally. Cup high conical, with most of 
length in tegmen, with some tertibrachs fixed in 
cup. Infrabasals longer than radials, pentagonal, 
with highly obtuse angle distally. Basals 
hexagonal, large, largest plates in cup, with very 
faint broad ridges in X-shape crossing proximal 
and distal sides normal to margins. Radials 
heptagonal, in contact with adjacent radials 
except presumably in CD interray, with subtle 
ridges from basals continuing to meet medially 
near upper margin and continue as more 
prominent single ridge into brachials. First 
primibrach hexagonal, more convex in arm 
section distally; 2nd primibrach axillary, hept- 
agonal, in contact with 2nd and 3rd rows of 
interbrachial plates; 4th secundibrach axillary; 
all secundibrachs and 2-3 tertibrachs fixed in cup. 
Free arms 4 per ray, with short fine pinnules, 
longer than cup, uniserial, with length of 
brachials decreasing gradually distally; pinnules 
one per brachial, alternating from side to side 
along arm. Interprimibrachs numerous, in regular 
rows of 1 , 2, 3, 4, with 1st resting on shoulders of 
radials, with distally large number of irregular 
polygonal plates forming large but presumably 
not very competent tegmen; intersecundibrachs 
and intertertibrachs not clearly evident. Anal 
interray with basal longer than other basals, with 
distinct median ridge from infrabasal to tegmen; 
primanal and subsequent median plates long, 
hexagonal, with greatest width above midlength; 
other anal plates large, polygonal. Stem sub- 
circular to subpentagonal in section, with 
pentagonal lumen. 

REMARKS. This species is assigned to Nexo- 
ciiuus on cup shape, ray ridges, shape of plates in 
the median anal column, 20 uniserial arms and 
depressed interprimibrachs. It is distinguished 
within the genus by the length of the infrabasals 
in lateral view. This species may ultimately prove 
to be generically distinct but in the present state 
of knowledge this is the most likely placement. 

Nexocrinus sp. 

(Fig. 14) 

MATERIAL. NMVP 149343 from NMVPL252. 
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FIG. 14 Nexocrinus sp incomplete crown in lateral 
view external (A) and internal (B) NMVP149343 
from NMVPL252, *4 


DESCRIPTION. Cup high conical, of thin plates, 
with median ray ridges well-developed, with 
radial ornament on inlerbrachial areas. 
Infrabasals 5, small, visible in lateral v iew, with 
ray ridges from adjacent basals meeting medially 
on the lower margin. Basals 5. hexagonal (post- 
erior one presumably heptagonal and supporting 
3 anal plates distallv). smaller than radials. with 
cross of broad ray ridges from adjacent radials 
and infrabasals. Radials 5. heptagonal, much 
wider than long, w ith inverted Y-shaped ridges 
forking at midpoint of plate, with much thinner 
and lower ridges radiating from the midpoint to 
the middle of the other 4 sides. First primibrach 
hexagonal, wider than long, crossed vertically by 
prominent ray ridge, with faint lateral ridges from 
centre to sutures with intcrbracliials Second 
primibrach pentagonal, axillary, with ray ridges 
occupying most of plate and dividing into both 
rami, with lateral marginal flange and upper tip 
depressed to interray areas. First secundibraclis 
and tertibrachs in contact laterally. Sccuiidi- 
brachs uniserial, cuncatc. fixed, 6th axillary, with 
number of small long narrow intcrsccundibrachs 
up to level of 1st tertibrach. Tertibrachs cuncatc 
for proximal 3 or 4 then biscrial, with long 
pinnules on each brachial on each side of arm in 
biserial part (full length of anus not available) 
Interprimibrachs numerous, 1 in first row more 
distal rows with 2, 3. 4, then becoming more 
elongate and less regular, with fine radial 
ornament. Anal interray unknown. Internal 
mould of cup with a groove in cup plates 
matching the position of the ray ridges, beginning 
on the radials, becoming deeper and narrower 
upwards onto the arms, suggesting that similar 
though shallower and less distinct grooves 
branched from the 3rd secundibracli out and up 
across lateral interprimibrachs. Stem circular in 
section, noditaxis Nl. of very low ossicles of 
uniform length but with epifacct of nodals of 
greater diameter than that of intcmodals 

REM ARKS. This specimen resembles Diinero- 
cr mites occidentalis (Hall, 1863) from the 
Silurian Waldron Shale of Indiana with winch it 
shares the infrabasals well exposed in lateral 
view, narrow ray ridges, fine radial ornament on 
interbrachials and fine longitudinal ornament on 
the ray ridges. However, it may be distinguished 
by its larger diameter stem (relative to thecal 
diameter), the ray ridges on basals in an X rather 
than a Y as in occidentalis and its 20 arms as 
opposed to the 10 surmised in occidentalis. No 
illustrated specimen of D. occidentalis is 
complete in the anus distal to about the 2nd 
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MG. 15. Dancanicrinus culvanolus gen. et sp. uov, A-C. NMVPt 10649 from the rubbish tip on Watson's Road, 
Pheasant Creek, Kinglako. A, Li ra> enlarged view of cup. x 1 0. B, enlarged basal view of cup w ith posleriorbasal 
at 1 2 o’clock. *10, C, crown in E ray view with distal aims incomplete. * 5 D.E, part and counterpart of slightly 
disarticulated NM VP 108647 from NM VPL252, <4. 


sccundibracb. This Australian specimen 
illustrates that the second division of the anus is 
on the 5th or 6th secundibrach so it is quite 
possible that the anus of D. occidcntalis may 
have divided a second time to produce 20 arms. 
U ntil the arms of this North American species arc 


known the comparison must remain incomplete 
but 1 suggest it is more likely that occidcntalis 
belongs to Xexocrinus than to Dinierocrinitcs or 
Eucrimts. 




FIG 16. Duncanicrwus calvariolus gen. et sp. nov.. all crowns from NMVPL252. A.B, NMVP 108640. 
*6. respectively t\ N MVP 108634. *5. LXL\ NMVP 1086 17. *6. I\ NMVP108633, '2.5. 


FTYMOJ.OGY For Peter Duncan of the Whittlesea 
district a benefactor of Victorian palaeontology. 


Duncanicrinus gen. nov 


TYPE SPECIES. Duucwiiavius calvariolus sp nov 



24 


MEMOIRS OF THE QUEENSLAND MUSEUM 





FIG 17. A,B, Duncamcrinus 
calvariolus gen et sp, nov , 
basal views of incomplete 
crowns from NMVPL1924 
A, NMVP109579, *4, B, 
NMVP 109761, x5 C, 
Pterxnocrmidae new genus, 
splayed crown in proximal 
view, with posterior interray 
at l o’clock, NMVP 149389 
from NMVPL 1 990, x 1 , 1 


OTHER SPF.CIES, Ptychochniis fimbnatus (Shumard, 
1855) from the Ordovician of USA, Ptychocrinus 
longi brachial is Brower, 1975 from the Silurian of 
Scotland 

DIAGNOSIS Cup conical, of smooth or tub- 
erculatc plates, with or without ray ridges 
lnfrabasals 5, pentagonal, concealed by stem 


attaclunent or partially visible in lateral view . 
Basals 5, hexagonal, posterior basal longer than 
others, reaching more than halfway up radials 
Radials in lateral contact except in posterior 
interiay. Interprimibraehs few, beginning w ith 
one resting on radials. Tegmcn of small 
polygonal plates Anus 10, uniserial, of cuneatc 
brachials. with long pinnules on prominent facets 
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idtemating along ann. Stem circular, noditaxis 
N3231323, some with eirrdl spines at nuditaxis 
base. 

REMARKS. Brower! 1973)noted that within the 
Oimerocrimtidae the 3 Ordovician species of 
Pivchocrinus could be regarded as belonging to 
separate genera. In discussing phytogeny he 
suggested that the forms with 10 arms may 
belong to one lineage and could have giv en rise to 
the 10 armed Dhnrmrrlnttv* Accepting 
Brower's (1073) phy logeny the Victorian species 
is placed with Plyiluicriniisjmbriuius in a genus 
characterised by 10 uniserial arms that was 
foreshadowed bv Jell (in Jell A Holloway, 1983) 
in discussion of the holotype, then the only 
known specimen. Macarochmis Jaekel, 1 895 is 
a related genus but its type. M> springeri Jaekel. 
1895 has 15 arms and is considered generic-ally 
■separate. Species of Macaroerinits with 1 0 arms 
should probably be transferred to Duncanicrinns 
but detailed study of those species is outside the 
scope of this paper 

Duneanfcritius cuUariolus sp nov 

(Figs 15-17) 

Drmorocrinitidae rch. cl <p. n*»v . Jell in Jell & Hollow av 
19X3:12 t)g# 7C-t ; . X 

ETYMOLOGY. Latin cv (variola, small cup. 

MATERIAL. HOLOTYPE: NMVP74246 tram the floor 
of Winncke Reservoir. Christmas Hills. E of Melbourne 
described and figured by Jell (in Jell & Holloway 1983: 12, 
tigs 7C-E 8) as Dimerocrinilidac een. et sp. nov. 
PAR A I YPES: NM VP 1 10649 from the rubbish lip on 
Watson's Road. Pheasant Creek, kimdake and 
NMVPI08617. 108633. 108634, 108640, 1 08647 all from 
NMVPL2S2. Oilier material NMVP1G9579, 109761 and 
109763 from NMVPLI924. 

DIAGNOSIS. Cup very small, of smooth plates, 
without ray ridges. Inffahasals may or may not be 
visible in lateral view. Inlerprimibrachs lew, 
maximum of 6-8 per inlemiy. Arms free distal to 
primaxil, Stem cirrifcrous. 

DESCRIPTION. Crown up to 30mm long, 
strongly flared in proximal pat I then sub 
cylindrical, with anus more than 5 times as long 
as cup. Cup very small (about 2mm across and 
3 .5mm long), conical, of smooth thin plates, with 
shallow sharply rimmed stem facet, lnfrabasals 
5. completely concealed by stem (Fig. 15B), just 
visible laterally as wide low triangle (Jell & 
Holloway, 19S3, fig. 7C) or fully visible and 
pentagonal < Fig. I5DK Basals 5, usually 
hexagonal, maybe pentagonal with proximal 


margin slightly curved and forming sharp margin 
to basal concavity, occupying up to 60% of cup 
length, with acute distal tip ai point where radials 
begin to descend into interradial depressions: 
posterior basal heptagonal, supporting primanul 
above horizontal suture, remainder of anal sac 
uncertain but apparently with median anitaxis of 
hexagonal plates, R a dials 5. heptagonal. 
contacting each other laterally through lateral 
flanges in interradial depressions; radial facet 
penepienary (e.O.X of radial width), horizontal, 
subcircular in section Each primibrach with 
lateral ilangcs in interradial depression in line 
with those on radials Arms 10. with axillary 2nd 
primibrach. tree distal to primaxil, of aureate 
seeundibraebs, with long pinnules alternating 
side to side along each arm; each pinnule of 55 
pinnulars. Intcrprimibrachs convex, in regular 
rows 1, 2, 3 distal ly. Stem circular m section, 
noditaxis* N 3 23 1323, with nodals each heating 
stout cim. 

REMARKS. The specimen from Winneke Res- 
ervoir is now fully interpretable with discovery of 
the several specimens from different localities all 
just to the NE of Melbourne. This species is 
distinguished from D fimbria ins by its smaller 
cup. fewer smaller intcrprimibrachs and 
cirriferons stem. There is some variation within 
the species in the amount of the infrabasals 
visible laterally, in the interbrachials and in the 
shape of the brachials but none of this variation 
can be considered interspecific. The discussion 
of the holotype provided by Jell (in Jell Sc 
Holloway, 1983) indicated close relationship to 
Pty'chocrimis and this is confirmed here wilh 
closest relationship to Ptychoerinus jbnbriatus 
now assigned to Duncanicnnus , 

Family PTF.RINOCRINIDAL McIntosh. 1987 

PtiTinocrinld gen. nov. 

(Fig. 17C) 

MATERIAL. NMVP 149389 from NMVPLJ990. 

DESCRIPTION. Crown splayed on balding 
plane, approximately 50mm m diameter. Cup low 
bowl-shaped (probably more conical originally 
and now shortened by compaction), with plate 
margins not discernible: ornament of prominent 
ray ridges, lnfrabasals not discernible. Basals 
presumably 5, not discernible except posterior 
one intervening between C and D radials; 
posterior basal 5-sidcd, with strong central buss 
and 5 radiating ridges lo centre of each side. 
Radials 5, 5-sidcd, w ith 2 nay ridges from centre 
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of 2 proximal sides meeting at centre of plate then 
running to centre of distal side; C and D radials 
with extra ridges to anal X. Posterior interray 
wider than others; anal X large, resting on basal, 
separating C and D radials, supporting 3 anal 
plates, with ray ridges running vertically and 2 
running diagonally from adjacent radials; distal 
anal plates not clearly defined but with strong 
tubercles or short spines. Anus 40 (if branching is 
regular; E ray appears to have one branch missing 
the 3rd division and another with a 4th division - 
maintaining the 8 branches for the ray but 
irregularly; C and D rays branching regularly); 
primibrachs 2, with 1st hexagonal, with 2nd 
pentagonal and axillary; secundibraclis not 
readily countable due to preservation but 
approximately 5 or 6, 3 or 4 fixed in cup; free 
brachials with raised proximal and distal margin- 
al rims leaving a distinct groove at midlength, 
each with 2 long slender pinnules, one on each 
side of arm; pinnules with more than 6 pinnulars 
each. Stem pentagonal in section, with angles of 
stem aligned with ray ridges bisecting proximal 
margin of each basal, heteromorphic, with lateral 
extremities of each columnal at 5 stem angles 
appearing to be curved distally (possibly due to 
preservation). 

REMARKS. Although infrabasals arc not clear 
there are many dimerocrinitoids in which they are 
concealed by the stem and the plate arrangement 
is not characteristic of monocyclic camerates. I 
therefore, infer concealed infrabasals. The com- 
pound biserial brachials assign the taxon to the 
Pterinocrinidae within this superfamily and the 
prominent ray ridges separate it from all other 
members of the family except Apurocrinus 
McIntosh (1981) from which it is distinguished 
by its different branching pattern. McIntosh 
(1987) described cornice-shapcd rims along 
distal lips of free brachials in the other South 
American Devonian pterinocrinid Bogotacrinus 
scheibei ; its brachials are thus very similar to 
those of the Victorian taxon where a similar rim 
also occurs on the proximal lip. Bogotacrinus is 
also comparable in having a pentagonal stem in 
the same relationship to the basal circlet. How- 
ever, Bogotacrinus lacks strong ray ridges and 
has a different arm branching pattern. Relatively 
poor preservation of the single specimen avail- 
able precludes application of a formal name so I 
retain the new taxon in open nomenclature. 
Although McIntosh (1979) described the 
columnal in the stem facet as round, his figure 
(McIntosh, 1979, fig. 5.1) clearly shows it to be 


subpentagonal with each angle at the centre of the 
proximal edge of a basal. 

Order MONOBATHR1DA 
Moore & Laudon, 1943 
Suborder COMPSOCRININA Ubaghs, 1978 
Superfamily HEXACRIN1T01DEA 
Wachsmuth& Springer, 1885 
Family HEXACRIN1TIDAE 
Wachsmuth & Springer, 1885 

Hexacrinites Austin & Austin, 1843 

TYPE SPECIES. Platycrinites inlerscapulaiis Phillips, 
1 84 1 from the Middle Devonian of England; by monotypy. 

REMARKS. This genus is widespread through- 
out the Devonian of Australia (Philip, 1961 - L. 
Dev.; Jell et al., 1988 - M. Dev.) This is the first 
species with upper anus preserved and with 
unweathered plate surfaces. 

Hexacrinites chirnsidensis sp. now 

(Fig. 18) 

ETYMOLOGY. From Chimside Park, an outer suburb of 
Melbourne, near Lilydale. 

MATERIAL. HOLOTYPE: NMVP107097. 

PARATYPES: NMVPI07095, 107096, 107098, 107100, 
110644 all from NMVPL 1922. 

DIAGNOSIS. Low but distinct median ray ridges 
on all cup plates except primanal; 1st primibrach 
and 4th secundibrach axillary; 4 arms per ray. 
Stent circular; columnals almost as high as 
diameter, with protruding flange near midlength. 

DESCRIPTION. Crown up to 25mm long, con- 
ical proximally, less llarcd distally. Cup high 
conical, of unomamented plates except for ray 
ridges. Basals 3, equal, symmetrically beneath A, 
C and D radials, with a median ray ridge centrally 
on A basal leading onto A radial, with 2 other ray 
ridges from A basal continuing onto B and E 
radials, with 2 median ray ridges on each of other 
2 basals continuing onto B, C and D, E radials, 
respectively (Fig. 18 A), with distinct rim around 
stem attachment giving rise to ray ridges. Radials 
5, up to twice as long as wide, each with distally 
decreasing median ray ridge; radial facet about 
1/2 radial width, declivate, semicircular to 
horseshoe-shaped on outer but only weakly con- 
vex on interior. Primanal same size as radials, 
smooth, without ray ridge or facet. Amis 20, 4 per 
ray, uniserial, with deep groove on inner side of 
each. First primibrach axillary, pentagonal; scc- 
undibrachs 4 per ami, 4th axillary, subquadratc in 
lateral view, almost circular in section except for 
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FlU IS. Hexucnniius cliinis-uteiisisspAwv., all incomplete crowns from NM VIM •l922.A.C,purtundc<>unterp;irt 
ufhololype NMVP 107097, *3.5 and *4. respectively B,Ci part and counterpart of NMVP10709S. *4 I). 
internal mould (not a latex cast) of NMVP 1 07095. *5. li, NMVP107I0U, ■o F, N MVP 1 1)7096. -2.5. 


groove on inner side, apparently not pinnulatc: 
tertibrachs becoming cuneate distally. with large 
well-developed facet for attachment of pinnules: 
pinnulesoneperbraehial. alternating from side to 
side up each arm (distal extent of arms not 
available). Single large plate of legmen adjoining 
radials between radial facets Stem circular in 
section, with strongly cremdate sutures between 
eolunuials throughout, heteromorphic proxnnal- 
ly. proximal section of short columnals with 
lateral flange at midiength. w itli flange slightly 
wider on nodals: distal section of uniform 


columnals. long (as long as 4 proximal 
columnals), with lateral midiength flange 
occupy ingonly small part of length of eolumnal. 

REMARKS. Most species of i I exact mites have 
some obvious and distinctive ornament on the 
basal and radial plates: a few are smooth (some 
illustrated specimens may be smooth through 
postmortem weathering) but none of the smooth 
species have the subtle ray ridges of H. cltirnsid- 
ensis. A similar species is Arthmacantha vega 
Prokop. 1982 which shares the very long basals. 





MEMOIRS OF THE QUEENSLAND Ml 'M l M 


subtle median ridge ("considerably convex, es- 
pecially in their middle pails' Prokop, 1982) on 
radials but not on radianal and horizontal depres- 
sion of radial plates just proximal to distal 
margin. It is distinguished by the tuberculate 
ornament which is the only feature that could be 
used to assign the Czech species to Anhroacnntha 
However, numerous species of Hexacrinites 
have lubereulaie ornament ami I suggest that A. 
who probably belongs to Hexacrinites closely 
allied to // chirnsuh'/isis. Similar also is the 
specimen of Hexacrinites described by Philip 
(1961) which is available as an interior mould 
having a distinct median convexity, a horizontal 
groove just proximal ro the distal margin and long 
conical shape all the same as in // chirnsidertsis; 
it is quite possible that Philip's specimen and the 
Chimsidc Park material are cOJi specific, 

Odilerticrinus LcMcnn, 1975 

I'YPE SPECIES. UchUrtiamu s 'tdfbueNsis LcMcnn. 
197S from the Lower Devonian <il 1 Vance by original 
designation. 

REMARKS. LeMenn ( 1975) erected this genus 
for 5 species for hexaerinitids wdth strongly and 
distinctively ornamented cup plates, with 2 
primibrachs, with organised interbrachial 
plating, with compound brachials and with a 
cirrifcrous stem. The last 2 features are evident in 
only one species each and their occurrence in the 
other species are inferred. Although the 2 species 
added herein have uniserial arms and non- 
cirri ferous slems they are assigned to this genus 
because l) basic cup plate ornament is evident 
though less striking; 2 ) there are 2 primibrachs; 3) 
the primanal supports 3 plates; and 4) a single 
large interbrachial rests on adjacent radials and is 
surrounded distal ly by small polygonal plates. Of 
Other hexaerinitids with 2 primibrachs 
Arthfvacantha Williams. 1 883 from the Dev- 
onian of Europe and North America has spines 
articulated on tubercles on Ihe cup and biserial 
arms that branch 3 times and lacks a linear cup 
plate ornament, I'latyhexacrinus Schmidt, 1913 
front the Devonian of Europe and Siberia is 
similarly distinguished except that il lacks the 
cup spines and has a very inflated tegmen, while 
hohexttavws Yakovlev, 1946 from Ihe Silurian 
of the Urals also has a subglobosc cup and almost 
eqmrtimensional radials When the slem and 
amis arc known tor all species the variation here 


inferred may suggest further subdivision but at 
present assignment to Oehlerticrinus is consider - 
ed most likely 

Oehlerticrinus Icmcvmi sp nov. 

(Figs 19, 20) 

ETYMOLCXiY. For Jean Le Menu, the audioi of the 
genus. 

MATERIAL HOLOTYPE. N MVP 10921 3. PARA 
TYPES; N MVP 109098. 109116. 109164, K»l<>6. all 
from NMVPL229. NMVP108672, 108679 and 108682 
from NMVPL252. 

DIAGNOSIS. Clip high conical. Ornament of 
strong narrow ray ridges single on A, C . and ID 
radials. double on B and E radials and primanal. 
with slightly less prominent sharp horizontal 
ridges around the cup at height of radial facet and 
just proximal to it, with background ornament of 
line tubercles over entire cup. Tegmen with 5 
large suburiangular interambulacrals surrounded 
orally by small irregular ambulacrals. Anns 20, 
rectilinear uniserial. Stem circular in section, 
heieromorphic with strongly crenulate inter 
eolumnal suture, with eolumnals becoming 
longer distal ly. 

DESCRIPTION. Crown up to 48mm long, with 
arms flaring distall v and more than twice as long 
as cup. Clip high conical, consisting of basals, 
radials and primanal. Basals 3, equal, forming 
hexagonal circlet, symmetrically beneath A, C 
and D radials, occupying about 30% of cup 
length, each with 3 ridges radiating from distinct 
rim around stem attachment and crossing each of 
3 distal edges Radials 5, up to twice as long as 
wade, about 70% of cup length, with narrow sharp 
ridges continuing from basals, with similarly 
narrow and sharp horizontal ridges running 
around the cup at height of facet and just 
proximal to it, horizontal ridges fading out on 
approach to vertical ridges, vvith background of 
line tubercles over entire cup; A, C and I > radials 
with single median vertical ridge; B and E radials 
and primanal each with 2 ridges quite close 
together and converging on base of radial facet; 
radial facet about 1/4 radial width, dedivale, 
semicircular to horscsltoc-shapcd. Primanal 
same size as radials. smooth, without facet bul 
with strong tubercle at point where 2 vertical 
ridges met*!, vvilh single ridge continuing from 
this tubercle to distal margin, w'ith distal margin 


FIG. 19. Oehlerticrinus lemttnni sp nov. all from NMVIM .229. A. Iff, hololype cup and stem NMVP 1092 1 3 A, 
lateral C rav view. **4. B. lateral A ray view, *4. F, oblique posterior terminal view. *7. C. lateral C ray view 
NMVP 1 091 >98, vT I). partial crown NMVP 109164, v4. P, crown NMVP1091 16. *2.5. 
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FIG. 20. Oeltlerticriiin.slemeniu sp. nov. all from NMVPL252.A. crow n with mdislmetpreservationofcupplates 
NMVP108682a. x2 5. B,D, enlargement of cup and crown NMVP10S67 1 ). -6 and x-l. respectively C crown 
NMVP108672.X5. 


FIG. 21 Oehlcriicriinis jeenn sp. nov.. all crowns (B and F with amis missing) from NMVPL252. A. 
NMVPI086I3, x2.5. B, NMVP10S664. *3 5. C. hoJotvpeNMVP 108626a. >2.5. l5 NMVP10S6 1-1 *2.5 E 
NMVP 108066, *4. F, NMVPI0X618. *6 
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of 2 straight sections, supporting 2 large anal 
plates. Anns 20, 4 per ray, rectilinear uniserial, 
usually with fine close-spaced longitudinal 
ridges, more than twice as long as cup. Second 
primibrach axillary, pentagonal; secundibrachs 4 
per ann, 4th axillaiy, suhquadrate in lateral view, 
almost circular, apparently not pinnulatc; 
tertibrachs becoming cuncate distally, with large 
well-developed facet for attachment of pinnules; 
pinnules one per brachial, alternating from side to 
side along each arm. Tegmen with 5 large sub- 
triangular interambulacral plates each resting 
symmetrically on 2 radials, with small irregular 
ambulacrals. Stem circular in section, with 
strongly crenulatc sutures between columnals 
throughout; proximal section of low columnals 
with lateral flange at midlength, with flange 
slightly wider on nodals, noditaxis N212; distal 
section with longer (as long as 2 proximal 
columnals) columnals, with lateral midlength 
flange occupying only small part of length of 
nodals; internodals without lateral flange; 
noditaxis Nl. 

REMARKS. This species is distinguished from 
European members of the genus by its ornament, 
uniserial arms and noncirriferous stem. It is 
separated from O. jeani sp. now by its ornament 
and by its 20 rather than 10 arms. 

Oehlerticrinus jeani sp. nov. 

(Figs 21, 22) 

ETYMOLOGY. For Jean Le Menn, the author of the 
genus. 

MATERIAL. HOLOTYPE: NMVP 108626. PARA- 
TYPES: NMVP 108613, 108614, 108618, 108664, 
108666. 108667, 110641, 149375, 149376 all from 
NMVPL252; NMVP109150 from NMVPL229. 

DIAGNOSIS. Cup ornament of low narrow ray 
ridges single on A, C\ and D radials, double on B 
and E radials and radianal, with slightly more 
prominent horizontal ridge around the cup just 
proximal to radial facet and incomplete at each 
facet, with secondary ornament of fine broken 
wavy linear ridges parallel to the main ridges. 
Primanal supporting 3 anal plates. Anns 10, 
uniscrial, of cuneatc brachials. Stem circular in 
section, heteromorphic with strongly crenulatc 
intercolumnal suture, with columnals becoming 
longer distally. 


DESCRIPTION. Crown up to 35mm long, sub- 
cylindrical, arms at least 3 times as long as cup. 
Cup high conical, consisting of basals, radials 
and primanal; cup plates with ornament of line, 
often wavy ridges, occasionally anastomosing, 
sometimes incomplete and then almost 
tubercular, subparallel to main ray ridges and 
thus forming more or less triangular patterns 
between midlincs of adjacent radials and line 
joining adjacent radial facets. Basals 3, equal, 
forming hexagonal circlet, symmetrically 
proximal to A, C and D radials, occupying about 
1/3 of cup length, each with 3 ridges radiating 
from distinct rim around stem attachment. 
Radials 5, up to twice as long as wide, occupying 
about 2/3 of cup length, with narrow ray ridges 
continuing up from basals, with narrow 
horizontal ridge running around the cup just 
proximal to facet but usually incomplete at the 
midline of radials; A, C and D radials with single 
central ridge; B and E radials and primanal each 
with 2 ridges conv erging on base of radial facet; 
radial facet about 1/3 radial width, declivatc, 
semicircular to horseshoe-shaped. Primanal 
same size as radials, without facet, with single 
vertical ridge continuing distal to level of radial 
facets to distal margin medially, supporting 3 anal 
plates distally. Arms 10, 2 per ray, uniscrial; 2nd 
primibrach axillary, pentagonal; secundibrachs 
becoming cuncate, with large well-developed 
facet for attachment of pinnules; pinnules 1 per 
brachial, alternating from side to side along each 
arm, of 6-10 pinnulars. Tegmen with 5 large 
subtriangular interambulacrals each resting 
symmetrically on 2 radials, with small polygonal 
ambulacrals. Stem circular in section, with 
strongly crenulatc sutures between columnals; 
proximally low columnals with lateral flange at 
midlength, with flange slightly wider on nodals, 
noditaxis N212; distal section of uniform 
columnals, longer (as long as 2 proximal 
columnals), with lateral midlength flange 
occupying only small part of length. 

REMARKS. Oehlerticrinus jeani is disting- 
uished from European species by its ornament, its 
10 uniscrial arms and its noncirriferous stem. It is 
distinguished from the closely related and co- 
occurring O. lemenni under that species above. 

Available specimens have been crushed so that 
many plates have disslocated at sutures while 


FIG. 22. Oehlerticrinus jeani sp. nov. A, crown NMVP 108667 from NMVPL252, *3. B, juvenile crown 
NMVP 1493 75, from NMVPL252, x4. C,D, external and internal of NMVP 149376, x3. E, crown 
NMVP 109 150 from NMVPL229, x4. F, cup with some arm fragments (counterpart of Fig. 2 1C), holotype 
NMVP 108626 from NMVPL252, x4. 
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FIG. 23 Frankocrinns holmesi gen et sp nov, crowns from NMVPL229 A.B. holotvpe in D rav view 
NMVP 109099, x4 and x 1 ,4. C, NMVP109109, x3. 


others have fractured across the plate itself, this is 
particularly so near the upper margins of radial 
plates suggesting numerous reentrants into the 
radials. However. 1 have been unable to discern 
any clear pattern and maintain that the upper 
margins of the radials formed a smooth circle 
above which the tegmen was sutured. 

Frankocrinusgen. nov. 

TYPE SPECIES, Fnmkocnmis holmesi sp nov 

ETYMOLOGY For Frank Holmes of Melbourne 

DIAGNOSIS. Cup high conical of smooth or 
finely ornamented plates Radials w ith broad low 
ray ridges and horizontal flexure at lev el of radial 
facets, distal to which radials depressed betw een 
arms. Second primibrach axillary Arms fixed in 


cup up to about 2nd or 3rd secundibrach Single 
large interprimibrach extending proximally to 
level of radial facet in large excavation of distal 
comers of adjacent radials Anns 20. unisonal 
pinnulate. Stem circular in section, with 
crcnulatc intcrcolumnal sutures 

REMARKS. This genus is assigned to the Hexa- 
crimtidae on the basic cup pattern of plates 
proximal to the radial facets However, distal to 
the radial facets the anus arc fixed in the cup 
which extends distally >1/2 length of the radials 
even though depressed between the arms. I 
suggest that this genus represents a further 
dev elopment from Oehlerticri/ws in which the 
radials extend distal to the radial facets and there 
is a large interprimibrach resting on the straight 
upper margin of the radials. extension of the 
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FIG 24. Fnmkocrimtsenkiac gen et sp 110 v splayed holotype crown NM VP 1 0857 1 from NMVP1 ,252, A, distal 
view of crown showing inner sides of amis, x2, B, basal view with A rav at 1 1 o'clock, x4 C, lateral view w ith 
cup inverted: 1) ray crushed under cup in forground, x4 D, basal view with A ray at 12 o'clock, x2. 


interprimibraeli proximally between the upper 
corners of the radials. radials smaller relative to 
size of cup than in other hexaerinilids and amis 
fixed in cup at least to the 2nd sceundibraeh are 
distinctive features of this genus. A comparable 
genus is Cerasnwcrinus Strimple & Levorsen, 
1 973 from the Upper Devonian oflowa in which 
the cup is typically hexacrinitid up to the radial 
facets and the arms are fixed in the cup and 
separated by a few large inlerprimibraehsup to at 
least the 1 st sceundibraeh: that genus is separated 
from Frankocnmis by its flat wide primibraehs 


and 3 or more plates rather than one separating 
the fixed amis 

Frankoerimis holniesi sp. nov 

(Fig. 23) 

MATERIAL. HOLOTYPE: NMVP1 09099. PARATYPE: 
NMVP109109 from NMVPL229. 

DIAGNOSIS Cup of smooth plates, with broad 
low angulation of the cup in position of ray 
ridges, with marked flexure around the cup at 
level of radial facet Anns 20, fixed in cup up to 
2nd sceundibraeh, uniserial, pinnulate, of 
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FIG 25 Frankocnnus enulac gen etsp nov. pari and counterpart of para type cup and stem in posterior view, with 
disarticulated amis above the cup NM VP 1 08622 from NMVPL252 ? *3. 5 


cuneatc bracliials. Fixed amis separated by de- 
pressed areas each occupied by a single large 
intcrpriniibrach, with a number of smaller teg- 
mcnal plates above that. Stem circular in section, 
heteromorphic. with crcnulatc lntercolumnal 
sutures. 

DESCRIPTION. Crown up to 45mm long, 
conical to subcylindrical. Cup high conical, 
consisting of basals, radials and prinianal; ray 
ridges low, broad, indistinct. Basals 3. equal, 
forming hexagonal circlet, sj liimetrically beneath 
A, C and D radials. occupying about 1/3 of cup 
height, each with vertical median ridge. Radials 
5, only slightly longer than wide, occupying 
about 2/3 of cup length, with broad low ridges 
continuing from basals: A. C and D radials with 
single central ridge: B and E radials and prinianal 
each with 2 ridges converging on base of radial 
facet: radial facet a little more than 1/3 radial 
width, almost horizontal, subsemicircular 
proximal to the distal margin of radial. Prinianal 
same size as radials, smooth, supporting 3 large 
plates. Arms 20 or more, uniscrial. more than 4 
times as long as cup. Second primibrach axillaiy. 
pentagonal: sccundibrachs 6-10 per arm, 
cuneate. almost circular in section, pinnulate: 


tertibrachs cuneatc. pinnulate, with large well- 
developed facet for attachment of pinnule on 
longer side: pinnules one per brachial, alternating 
from side to side along each arm. long, well 
spaced. Tegmen of small polygonal plates Stem 
circular in section, with strongly crcnulatc 
sutures between columnals, heteromorphic: 
proximal section of low columnals with cpifacet 
slightly wider on nodals, noditaxis N 1 . 

REMARKS. This species is distinguished from 
F eniclae b\ its smooth plates, longer radials and 
greater number of sccundibrachs per arm. 

Frankocrinus cnidae sp. now 
(Figs 24, 25) 

MATERIAL. HOLOTYPE: NMVP10S571. PARATYPE 
NMVP1 08622 from NMVPL252. 

DIAGNOSIS Crown with external finely 
punctate ornament. Radials smaller relative to 
cup size than in other hcxacrinitids. Anns 20. 
fixed in cup up to 2nd secundibrach. uniserial, 
pinnulate, of cuneate bracliials. w ith strong!} 
crcnulatc interbrachial sutures. Fixed arms sep- 
arated by depressed areas occupied by single 
large intcrpriniibrach. Stem circular in section, 
with crcnulate attachment suture 
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FIG. 26. Alisoc tin ns lineatus sp. nov. incomplete crowns from NMVPL300. A, C. part and counterpart of 
paratypeNMVP10979L><3. H,Cray view of holotypeNMVP110632, *3. 


DESCRIPTION. Crown estimated to be 35mm 
long, conical. Cup high conical consisting of 
basals, radials and primanal with ray ridges low 
broad indistinct. Basals 3, equal hexagonal 
symmetrically proximal lo A, C and D radials, 
each with vertical median ridge. Radials 5, only 
slightly longer than wide, with broad low ridges 
continuing from basals, radial Licet about 2/3 
radial width, dcclivate, snbsemicircular. Pri- 
manal same size as radials. smooth, without 
Elect. Amis 20, uniserial, with deep groove on 
inner side: 2nd primibraeh and seeundibraeh 
axillary , pentagonal tertibraehs cuneate, almost 
circular in section, pinmilate, with large well 
developed facet for attachment of pinnule: 
pinnules one per brachial alternating from side to 
side along each ami, long, well spaced. Tegmcn 
of small irregular polygonal plates. Stem circular 
in section, with strongly crenulate sutures 
between eolumnals, noditaxis N1 w ith lateral 
flange at midlcngth of latus slightly wider on 
nodals, w ith eolumnals increasing gradually in 


length distally. with lateral midlength flange 
occupying only small pail of length, with large 
circular central lumen. 

REMARKS. This species is distinguished from 
F hohnesi under that species above. The basal 
circlet crushed up into the calyx of the holotype 
makes determination of proportions impossible 
and has broken and concealed the primanal (at 5 
o'clock Fig. 24D) masking features of the 
posterior of the cup Ornament is a little more 
linear on the para type but nevertheless it is still 
punctate as in the holotvpc. Crown length or 
shape is not available due to prescvational features. 

Suborder GLYPTOCRININ A Moore. 1952 
Superfamily MELOCRINlTOlDEA 
d’Orbignv. 1852 

Family MELOCR1N1TIDAE d'Orbigny, 1852 

The evolutionaiy lineage outlined by Kirk 
( 1 929), Ubaghs ( 1 958) and Brow er ( 1 976) begin- 
ning in the Ordovician Glyploerinidac, tlirongh 

Alisocrinus , Ctenocrinus , Alelocriniles and to 
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Trichotocrinus in the Middle Devonian is 
accepted, as are the generic concepts of those 
authors. However, Kesling's (1964) comment 
that the concepts of several type species are so 
poorly understood that he considered Cteno- 
erinus among other genera to be synonymous 
with Melocrinites is equally applicable to the 
myriad of species assigned to these genera. More 
than 40 specific names are currently included in 
Ctenoerinus and doubtless this is a figure inflated 
by intraspecific variation and preservation and 
failure on the part of several authors to recognise 
growth series. It is not the aim of this paper to 
assess these essentially European and North 
American taxa; 1 have illustrated many spec- 
imens of this very common element of the 
Victorian fauna to facilitate future species level 
revisions of the family. Assignment to estab- 
lished species from the Northern Hemisphere is a 
deliberate effort to avoid introducing new names 
into an already overcrowded arena. These arc the 
closest known species available but future work 
on the status of known species could change the 
concept of any or all ofthe 3 and could necessitate 
reassignment of the Australian material. My 
assignments are made by comparisons with 
published illustrations, not all of them photo- 
graphic, which may require reassessment. 

Alisocrinus Kirk, 1929 

TYPE SPECIES. Mariaainus warren i Ringuebcrg. 1888 
from the Middle Silurian of New York; by original 
designation. 

DIAGNOSIS. Sec Ubaghs (1978). 

Alisocrinus lineatus sp. nov. 

(Fig. 26) 

ETYMOLOGY. Latin lineatus , linear, for the ornament. 

MATERIAL. HOLOTYPE: NMVPI 10632. PARATYPE: 
NMVP 109791 from NMVPL300. 

DIAGNOSIS. Cup plate ornament of narrow low 
ray ridges and fine radial ridges on a background 
of fine tubercles. Anns fixed in cup up to 1st 
tertibrach, 4 per ray, uniserial, of cuncate 
brachials; 2nd primibrach and 3rd secundibrach 
axillary. 

DESCRIPTION. Crown up to 35mm long, 
subcylindrical. Cup high, conical, up to 15mm 
long; cup plates large, thin, with ornament of 


radial ridges (including ray ridges) and fine 
raised incomplete and irregular comarginal 
growth bands (so incomplete as to be simply a 
tine tuberculate ornament on most plates). Basals 
4, with 3 of them pentagonal, with one larger and 
hexagonal, with proximal margin as distinct rim 
to stem attachment, with line continuous ray 
ridges diverging distally from midpoint of base to 
cross 2 distal sides at right angles, with extra 
central vertical ridge bisecting CD interray on 
posterior basal. Radials 5, heptagonal, largest 
plates in cup, with inverted Y-shaped ray ridges 
continuing from basals and onto 1st primibrach, 
with secondary radiating ridges horizontally onto 
adjacent radials and sloping onto 1st 
interprimibrachs, all ridges at right angles to 
sutures. Primanal heptagonal, resting on 
shoulders of 2 adjacent radials, supporting 3 
plates above, with 7 fine radial ridges radiating 
from centre to middle of each side and beyond to 
contiguous plates. Anal interray wider than 
others, with large polygonal plates decreasing in 
size upwards (arrangement unclear on only avail- 
able specimen). First primibrach hexagonal, with 
broad low median ray ridge running in vertical 
line, with fine ridges running diagonally to other 
4 lateral sutured margins; 2nd primibrach 
axillary, heptagonal, with median ray ridge in 
Y-shape to enter 2 arms. Sccundibrachs fixed in 
cup, hexagonal, as large as primibraehs, 3rd 
axillary. Amis 20, uniserial, free above 2nd div- 
ision, tapering gently, with longitudinal grooves 
on outer side of arms; free brachials cuneate, with 
pinnules one per brachial alternating from side to 
side along each arm. Interprimibrachs numerous, 
not depressed, with single large plate in contact 
with 2 radials and 1 st primibraehs and supporting 
next row of 2 interprimibrachs, with plates in 
subsequent rows becoming smaller and less 
regularly arranged; intersecundibrachs tiny by 
comparison, few in number, depressed, poly- 
gonal, irregularly arranged. Tegmen unknown. 
Stem circular, heteromorphic, with wider cpi- 
facet on nodals but all columnals of about same 
height. 

REMARKS. This species is distinguished from 
the genotype by the finer ray ridges and 3 rather 
than 2 secundibrachs. It is separated from the 
other species of the genus by its generally finer 
plate ornament and 3 rather than 2 secundibrachs. 


FIG. 27. Ctenoerinus paucidact\'lus (Hall, 1859), all crowns in lateral view from NMVPL229 except C from 
NMVPL252. A, NMVP149377, x3.5 . B, NMVP109158, x2.5. C, NMVP108583, x3. D, NMVP 1 10646, x2. E, 
NMVPI08961, x3. F, NMVPI09154, xl.5. G, NMVP149378, x2. 
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FIG. 28. Crenocrinus paucuiacnius (Hall. 1 859). all incomplete crowns in lateral view from NMVP1.229. A. 
N MVP 149379. *3. B. NMVP10S968. * 4 . C, NMVP149380. *2. D. NMVP109I65, ■!. K. NMVPI00165 
2.5. F, NMVP109117. *2. G. NMVP14938L *2. 
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FIG. 30. Ctenocrnuis paucuiciciyliis (\ lall, 1859). both 
from Locality 25, N of Heatheote ( Talent, 1965). A, 
large set of arms with partial upper cup 
NMVP149356. x 1 . B, large partial cup and arms 
NMVP 149383, x 1.5. 


Ctenocrinus Broun, 1840 

TYPE SPECIES. Ctenoavms typus Bronn, 1840 from the 
Lower Devonian of Germany. 

REMARKS. In light of the discussion under the 
family heading above 1 have not attempted to 
diagnose these species erected Iasi ccntuiy but 
have attempted to illustrate their features in the 
descriptions provided below. The description of 
the first species applies to all 3 in most features so 
descriptions of succeeding species are provided 
only where they differ from that of C. pauc.i- 
dactyhis. 

The species to which the Australian material is 
assigned belong to w hat Brower (1976) termed 
primitive Ctenocrinus. 

Ctenoerinus paucidactvlus (Hall. 1859) 
(Figs 27-30. 3 1 A-E) 

MATERIAL. NMVP100165, 100168, 108685, 108956, 
10896L 108964, 108968, 109111, 109117, 109127, 
109154, 109158, 109165. 109168, 110646. 
149377-149382 from NMVPL229; NMVP108583, 
108596, 108610, 110636 from NMVPL252; 
NMVP 149356 and 149383 from locality 25 in the Mt Ida 
Formation of Talent ( 1 965. fig. 1 ). 

DESCRIPTION. Crown up to 170mm long 
(NMVP 148625). averaging 60-80mm long at 
NMVPL229 and 252. Cup high conical: surface 
of plates with strong radial ornament of narrow 
strongly eonvex ridges of uniform width 
throughout except for ray ridges being u idcr and 
more prominent than the rest. Basals 4. with 
interplate sutures at A. C. D and E rays, at least 
4inm long. Radials 5, large, in contact laterally. 
9mm long and 8mm wide at the widest point 
3mm from the top, with 7 sides including 
horizontal distal margin and broadly chevron 
shaped proximal margin. First primibrach 
hexagonal, with horizontal proximal and distal 
margins, 7mm long by 6mm at greatest width 
near midlength. Second priinibraeh axillary, 
variously hexagonal or hcptagonal, with strong 
dividing median ray ridge and markedly thinner 
and weaker radiating ridges laterally; 2nd 
sccundibraeh axillary, giving rise to larger inner 
arm trunk and smaller outer ramulc. Anns 10, up 
to 4 times as long as cup, fixed in cup to about 3rd 
or 4lh tertibraeh; 2 ami trunks per ray laterally 
sutured into pscudobiserial structure, essentially 
a single ami, sharing a single groove dow n the 
inner side, with every 6-8th tertibraeh axillary, 
5-sided, with upper obtuse angle about midw idth 
of ami. branching off long uniscrial pinnulatc 
ranuiles at each axillary. Intcrprimibrachs 


CRINOfDS FROM CENTRAL VICTORIA 


43 



FIG 31. A-E, Ctenocmnis pcnicidactvlus (Hall, 1859), juvenile crowns all from NMVPL229 except C from 
NMVPL252, A. NMVP 1 09 1 27, x 3. 5, B, NMVPi 08964, x4.5. C,NMVP 1 10636, x3.5. D,E, exterior and inner 
side of amis, respectively NMVPI 08685. x5, 1% Ctenocnnus signatus Follmami, 1 887. crown NMVP 1 091 52 
from NMVPL229, x2. 


numerous, with large proximal one resting on 
shoulders of 2 radials. with sinking ornament of 
high narrow radial ridges of uniform width (not 
expanded at centre of plate), 2nd ro\v of 2 plates 
except in CD inlcrray with 3 in 2nd row; 
subsequent row s less regular, of smaller plates, 
merging into the legmen just above the fixed 2nd 
secundibrach Intcrsecundibrachs 2, small, 
pentagonal, enclosed by large central anus in 
each ray, with central tubercle and weak radial 
ndges. Intertertibrachs betw een larger inner arm 
and first outer arm very small, irregular, up to 8, 
with central prominence on each and lateral 


ndges naming betw een the inner and outer anus 
Stem circular in section, heleromorphic, higher 
and w idcr nodals alternating with intemodals. 

Ctenocrinus stellifcr Follman, 1887 
(Figs 32-34) 


MATERIAL Syntypes of Follmann (1887, pi 2, fig, 2, 
2a.b) in the Bonn University Museum. Australian material 
assigned NMVPI 00175; 100188, 108584, 108589. 
108597. 108603, 108658. 108684. 149384-149386 all 
from NMVPL252; NMVP 149346 from NMVPL1990, 
NMVP 149357 from NMVPL1841 
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IG 32 Clenocrinm stvllifer Folhnami, 18X7, nil 
crowns in lateral view from NMVPI.252 except A 
From N MVPL 1 990. A. NM VP 1 49346. x 1 . B, partial 
cup NMVPIOOI8S. xl.5. C. NMVP149384, x.3. D 
NM VI’ 1 08589, x 1 .5. K, NM VP 1 08584. >: 1 .25 . 



CRIN01DS FROM CENTRAL VICTORIA 


45 



FIG 33. Cleuocrinus stelli/er Follmaim, 1887. A-C, cups from NMVPI 252 A, NMVPI 08597. x 2.5. B, 
NMVP 108601 - 2 C. NMVPI 00 1 75, *2 IX inlcnor and exterior of an anil N MVP 1165 57 from NMVl’l 1841. 
>15 
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I' IQ 35 Ctenocrinux sisjiatus Schmidt. 1941. all crowns in lateral view from NMVPI.252 except f. from 
NMVPL229 A, NMW 108609. -2.75. B. NMVPI0860S. *2. 5 C. NMVPIU8601, *2.5. L), NMVP109I67. 
•2.5. i:. NMVP109104. <3. K. NMVP 1 49387, x3. 
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I l(i. 36. ( 'h’liocnims sp. all from NM VP 1 024 A,B. part and counterpart of legmen with some arm fragments 
NMVP1 09756, x3 C, crown NM VP 1 09750, x2. D, crown NMVPI09222, >A. 


DESCRIPTION. Crown up to XOinin long. Othcr- 
wisc as for C. paucidactylus except; I. plate 
ornament including the ray ridges, is greatly 
reduced on proximal parts of the cup; 2. tertiary 
ndges occur especially in the proximal plates of 
the cup parallel to the radial ornament; 3. 1st 
intersccundibrach w ith radial ridges running onto 
adjacent plates and producing distinctive 5-ray cd 
star not evident in other Australian species; 4. 
rainulcs with axillary brachials slightly longeron 


outer side but otherwise no modification to arm 
trunk 

REMARKS. Reduced ornament on the proximal 
cup is clear on Schmidt's (1941. pi. 8. fig.4b) 
figure. Schmidt (1941. fig. 17) illustrated the 
tertiary ridges parallel to the radial ridges on 
proximal plates and the distinctive radial 
ornament of the 1st intersccundibrach. Follmann 
(1887, fig. 2. 2a.b) showed the last mentioned 
feature (fig 2a) and the laterally longer axillary 
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FIG. 37. llapaloaimts ? victoriae Bather. 1897, part 
and counterpart of splayed holotypc crown 
NMVP386. from Yarra Improvement works near 
Prince's Bridge, x 2 


braehials in the ami trunks: how ever, he show ed a 
ramulc arising about every 3rd or 4th brachial 
whereas the Australian species has upto 9 
nonaxillaiy bracliials in a row. averaging 6-8 
Assignment to stellifer is made with slight 
reserv ation but it is a better match than with any 
other know n species. 

Ctenoerinus signatus Schmidt. 1941 

(Figs 3 IF. 35) 

MATERIAL. HOLOTYPE: in the Bonn Museum 
(Schmidt 1941:73, fig 18a). Australian material assigned 
NMVP1 08601, 108608, 108609, 109167, 149387 from 
NMVPL252 and NMVP109104, 109152 from 
NMVPL229. 

DESCRIPTION. Crown up to 70mm long. 
Otherwise as for C. paucidaclylus except in 
relation to plate ornament as discussed below and 
in the branching of ramules w here the axillanes 
in the arm trunks are quite asy limietrieal. the facet 
for the ramulc being much smaller and more 
lateral than that for the continuing central arm 

REMARKS. This species assignment is made 
principally on plate ornamentation which 
consists of a raised flat-topped central tubercle 
that is expanded laterally to occupy about half the 
plate area and from which the radial ridges 
radiate only a short distance so producing a 
stellate ornament. This ornament is unlike that of 
C. pan a dactyl us where the radial ridges maintain 
a uniform w idth even across the centre of the 
plate and even though it is subdued in some 
specimens (Fig. 35D) it is still much more pro- 
nounced than in C. rhenanus and it lacks tertian 
ridges also. 

Ctenoerinus sp. 

(Fig. 36) 

MATERIAL.. NMVP1 09222, 109750, 109756 from 
NMVPL1924. 

DESCRIPTION As for C. paucidactyhis except 
1. plate ornament is virtually absent, although 
one specimen (Fig. 36D) retains a very subdued 
radial ornament on basals, radials and prnni- 
brachs. 2. the legmen consists of a ven large 
number of tiny polygonal plates, with a small 
diameter anal tube (broken base only on this 
specimen). 3. largest specimen with a fringe of 
tiny plates between bases of ramules adjacent to 
ami trunks. 4. bracliials forming ramules with 
proximal and distal margins parallel in exterior 
view but euneatc in interior view . 
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I Ki '8. Clematocriausperfomtus sp. nov.. all crowns in lateral view from NM VPI ,300. A . NMVP I ( )98 16 *4.5 
B. NMVPI49388. *4. C. NMVP109824. *2. D. NMVP109821, *4. 1., N MV? 1 09782 *5 F NM VPI 09785 
*5. G. NMVP 1 09811. *5. 
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REMARKS. This material with reduced plate 
ornament could be placed with C. stellifer from 
NMVPL252 but features listed above, in par- 
ticular features of the mature arm and laek of 
ornament make sueh identification doubtful and 
it is best left in open nomenclature. 

Superfamily PLATYCR1N1T01DEA Austin & 
Austin. 1842 

Family HAPALOCR1N1DAE Jaekek 1895 

Hapalocrinus Jaekel, 1895 

TYPE SPECIES. Hapalocnuus elegctns JaekeL 1 895 from 
the 1 Anver Devonian of Germany 

Ha|)ulocrinus(?) victoriac Bather. 1897 
(Fig. 37) 

MATERIAL. NMVP386a and b from the Yarra 
Improvement Works near Prince's Bridge, Melbourne, in 
the Ludlovian Melbourne Fonnation. 

DESCRIPTION. Crown splayed; form of eup 
uncertain, basal eirelet not discernible. Radials 5, 
7-sided (one being radial facet), smooth, widest 
at distal shoulders. Arms 10. up to 15mm long, 
with 3 primibraehs. 3rd axillary, uniserial, w ith 
well-developed facets for pinnule attachment 
giving zigzag appearance to arm. pinnules 1 per 
brachial alternating along each arm, widely 
separated, long (up to 5mm) and thin, with 4-6 
long pinmilars; brachials rectangular, about twice 
as high as wide, with w ide strongly zigzag groove 
on inner surface. 

REMARKS. The detail of this specimen is not 
eertain as was acknowledged by Bather (1897: 
337. footnote 3) when he said lie eould not vouch 
for each line in his drawing. However. 1 agree 
with his general conclusions and only the nature 
of the basal circlet described by Bather is not 
readily apparent to me. Since so few features arc 
available a separate diagnosis is not provided: the 
species is principally distinguished by its long 
brachials in the arms and is deliberately isolated 
on the type beeause of the difficulty of comparing 
other material with it. 

Ausieh (1986b) discussed this speeies in 
relation to Ubaghs’ (1978b) tentative extension 
of the range of Clematocrinus to include Aus- 
tralia. 1 agree with Ausich’s (1986b) conclusion 
supporting separation of the 2 genera and retain 
victoriac in Hapalocrinus based principally on 
the 3 primibraehs. 

Bather ( 1897) noted that the counterpart of the 
type specimen w as lost but pail and counterpart 



FIG 39. Clematocrinus perforatus sp. nov. crown 
NMVP100185 from NMVPL252, x3. 

have been reunited in the Museum of Victona 
collection. 

Clematocrinus Jaekek 1898 

TYPE SPECIES. Actinocrinites ? tvtiahns Phillips in 
Murchison, 1839 from tlie Wenlock of England: by 
monotypy. 

DIAGNOSIS. See Ausieh, 1986b: 894. 

REMARKS. Ubaghs ( 1 978b:5 12) tentatively ex- 
tended the distribution of this genus to include 
North Ameriea and Australia but as noted above 
there are no published records in Australia and / /. 
victoriac cannot be considered a member of tliis 
genus. Ubaghs ( 1 978b:5 1 8) suggested that 
Chapman’s (1903) Helicochnus. although of un- 
certain placement, might be a hapaloerinid but 
that genus is best isolated on the type specimen 
with features as noted below . 

Clematocrinus perforatus sp nov. 

(Figs 38-40) 

ETYMOLCXjY. Latin per-, through and foramen, hole; 
referring to tlie stem appearing perforate. 



- 
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MATERIAL. IIOI.OTYPE: NMVPI09782. PARA- 
TYPES: NMVPI 09775, 109777, 109782, 109784, 
109785, 109805. 109809. 109811. 109816, 109819. 
109821, 109824. 109825. 109826, 110624, 110627, 
110628, 110629, 110631, 110633. 110642. 149388 all 
from NMVPL300; NM VP 1001 85 Irani NMVP1.252. 

DIAGNOSIS. Cup bowl-sluipcd. Basal circlet 
apparently fused. Posterior iutcrrav with vertical 
anal tube of large polygonal plates. Arms 10. 
imiseriaJ. of low subquadratc (in lateral view') 
cuneatc bracliials. Stem noncirrifcrous. with 
creimlalc intercolumnal sutures, with colimmals 
bcco mi ng lo ngc r a nd cpi face t b rcaking up i nto a n 
annulus of tubercles distally. 

DESCRIPTION. Crown elliptical. 32mm long. 
Cup low bow l-shaped, about 5mm high, radially 
symmetrical except in posterior interray, without 
basal concavity. Cup plates smooth, thin, convex. 
Basals apparently fused into pentagonal unit, 
short in lateral view, with circularcrcnulalc stem 
facet occupying central I/2-2/3. Radials 5. 
forming complete circlet, largest plates in cup. 
occupying about 1/2 cup length, hexagonal, con- 
vex with distal comers depressed. Radial facet 
horizontal, just over half radial width. Amis 10. 
free distal to primaxil. uniscrial; 1st primibrach 
subquadrate, with convex raised central part and 
depressed lateral flanges: 2nd primibrach 
pentagonal, axillary, fixed in cup. with depressed 
lateral flanges: bracliials variable in proportions 
but usually wider than long, subquadratc prox- 
imally, rapidly becoming cuncatc distally: 
pinnules I per brachial, alternating along each 
ami, long, becoming more slender distally. of 
long pinnulars (4-6 per pinnule). Proximal 
interprimibrach large, hexagonal, resting on 
depressed shoulders of adjacent radials. only 
hitcrbracliial in cup; CD interray with row of 3 
anal plates resting on shoulders of C and D 
radials. with intcrbrachials protruberant in 
elongate convex bulge: primanal central, 
pentagonal, smaller than proximal hitcrbracliial 
of other interlays, flanked by smaller anal sac 
plates in contaci with primibrachs. Tegmen with 
short stout anal tube at posterior. Stem circular in 
section, hctcromorphic; proximally with 
alternating nodals and intcmodals of similar 
length but w ith cpifaccts or annular flange at 
midlength of latus being w ider on the nodals: 
distally w ith uniform coluninals. eaeli with the 
cpifaccl at midlcngth of latus broken up into a 
circlet of small nodes; intercolumnal artic- 
ulations symplcxial, with culmina from one 
columnal not fitting neatly into opposing 


crcnellac on next eolumnal so producing the 
effect of two adjacent circlets of pores around 
stem. 

REMARKS. This species is distinguished within 
the genus by its distinctive stem, narrow radial 
facets, uniscrial anus and posterior anal tube. 
Australian species do not closely resemble any of 
the other species and might ultimately prove 
separate gcnerically but at present 1 cannot 
determine a clear diagnosis of such a genus and 
these species fit the current concept of Clemoto- 
crinus. Moreover, phytogeny within the family as 
in Ubaglis (1978b) is unclear and unnecessary 
introduction of further names seems unhelpful. 

Clcimitocrinus arg\ lenxis sp. nov. 

(Fig. 41) 

ETYMOl OG Y. Emm just east of die Aigyle Railway 
Station near I lealhcote. 

MATERIAL. HOLOTYPE: NMVPI09I88. PARA- 
TYPES: 109189, 109193, 109201 from NMVPI, 2259. 

DIAGNOSIS. Cup bowl-shaped. Posterior inter- 
ray w ith vertical anal tube. Radialsabout half cup 
length, w ith extremely narrow radial facets less 
than half plate width. Arms 10. uniscrial. of sub- 
reetangular (in lateral view) to euneatc bracliials. 
Stem noncirrifcrous. with crenulate inter- 
columnal sutures, with coluninals becoming 
longcrand cpifaccl nol breaking up into tubercles 
distally. 

DESCRIPTION. Crown elliptical. 25mm long. 
Cup bowl-shaped, about 5mm long, radially 
symmetrical except for posterior interray, with- 
out basal concavity. Cup plates smooth, tliin. 
Basals 3, fully exposed laterally, with circular 
crenulate stem attachment occupying central 1/3 
of diameter. Radials 5. largest plates in eup. about 
I /2 cup length, hexagonal: radial facet horizontal, 
about 1/3 radial w idth. Anns 10. free distal to 
primaxil. uniserial: 1st primibrach subquadratc. 
with convex raised central part and depressed 
lateral flanges; 2nd primibrach pentagonal, axil- 
lary. fixed in cup. with depressed lateral flanges; 
bracliials variable in proportions but usually longer 
than wide, subpcntagonal proximally. rapidly 
becoming cuneate distally: pinnules one per 
brachial, alternating along each arm. long, 
becoming more slender distally. of long pinnulars 
(4-8 per pinnule). Proximal interprimibrach large, 
hexagonal, resting on shoulders of adjacent 
radials. only hitcrbracliial in enp: CD interrav with 
row of 3 anal plates resting on shoulders of 
contiguous radials. with anals forming vertically 



FIG. 41 . ( lemutocnnusargyletisissp. UOV. all crowns from NMVPL2259. A. li. part and counterpart oflioloty pe 
NMVPI09188. -4.5 and '4, respectively B. NMVP109201. <6. C. NMVPI09I93 -6. DP part and 
counterpart of NMVP1U9 189. ->4. 
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FIG. 42 Helicocrinus plumosus Chapman, 1903, 
holotype, NMVP384, from a quarn in West 
Brunsw ick Melbourne, * 1 7 


elongate anal tube; primanal central pentagonal 
smaller than proximal intcrbrachial of normal 
interrays. flanked b\ smaller anal tube plates in 
contact with prhnibrachs. Stein circular in section, 
hcteromorphic: proximallv with alternating 
nodnls and intemodals of similar length but with 
cpifacets or annular flange at midlength of latus 
being wider on the nodals; distally with uniform 
columnals. each with the epifacet at midlength of 
latus. 

REMARKS. This species is close to C. perforatas 
but has narrow cr radial facets and arms, different 
stem and longer uiifuscd basal circlet. 

Helicocrinus Chapman. 1903 

TYPH SPECIES. Helicoc hints plumosus Chapman, 1903 
from the Ludlow of Melbourne; by monolypy. 

REMARKS. Ubaghs ( 1 978b) suggested that this 
genus was Possibly a hapalocrinicTalthotigh 
placing it in the group of uncertain taxonomic 


placement. Chapman (1903) had noted the same 
alliance original!) and no contrary opinion has 
been offered. The present state of the holotype 
and only specimen makes definite assignment 
impossible but the discussion of that specimen 
below gives confidence to a family assignment in 
the Hapalocrinidae. 1 recommend that since 
critical features of the holotype are not now 
retrievable the generic name should be confined 
to the holotype and isolated on that specimen. 
Although it niaj seem likely that Clematocrmus 
perforatus sp. now should belong to the same 
genus there is no proof of this and it is better not to 
compound the problem by extending use of such 
a poorly defined name. Nevertheless, occurrence 
of 5. and probably more, species of Hapalo- 
crinidac in Victoria demonstrates that the family 
was successful in this region during the Late 
Silurian. Helicocrinus may be separated from 
know n Hapalocrinidae by the distally coiled stem 
w ith pentagonal section. 

Helicocrinus plumosus Chapman. 1903 

(Fig. 42) 

MATERIAL. HOLOTYPE. NMVP384 from a quany at 
West Brunswick, between Albert and Vietona Streets The 
matrix into w hich tins individual w as moulded is soft mid 
triable; I have not made a latex cast because I consider it 
likely damage w ould be caused to the type. 

REMARKS. Chapman (1903. pi 18. figs 1-5) 
provided draw ings of various parts of the 
holotype that arc not clear from his photograph or 
from the holotype today. The holotype shows 
signs of having been damaged through efforts at 
preparation somewhere in the intervening 80 
years since discovers but it may also be sig- 
nificant that in his description Chapman did not 
allude to am features of the cup plating. Even his 
draw ingof the cup is incomplete just distal to the 
radials. Since the primibrachs arc critical Tor 
species and genus recognition it is impossible to 
accommodate this specimen within current 
taxonomic concepts. 

Hapalocrinidae indet. 

(Fig. 43) 

MATERIAL NMVPI 07091 from the South Yarra Brick- 
works dump onginallv from excavations in the Ludlovian 
Melbourne Formation at the eastern end of Melbourne City 
area, collected by Leo Stach of Melbourne High School 

REMARKS. Tins 28mm long crow n is preserved 
in a medium to coarse micaceous sandstone so 
that intcrplate sutures arc not clear am w here on 
the specimen. However, the cup is high conical 
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FIG. 43. Hapalocnnidae indet., posterior view of 
crown NMVP1 07091 from the South Yarra 
Brickworks Dump originally from excavations at the 
eastern end of Melbourne CBD, x3. 


and the general impression of radialsandbasals is 
discernible with a vertical (anal) tube beginning 
above the radials and extending up between the 
arms. There arc 10 pinnulatc arms: details of the 
stem are unclear except that there appear to be 
circlets of tubercles and some perforations 
distally. This meagre combination of features 
allows the specimen to be interpreted as a 
posterior v iew of a hapalocrinitid but generic 
determination appears impossible. 


Subclass D1SPARIDA Moore & Laudon. 1943 
Superfamily CALCEOCRINOIDEA 
Meek& Worthen, 1869 
Family CALCEOCR1N1DAE 
Meek & Worthen. 1869 

Darraghcrinus gen. nov. 

TYPE SPECIES. Dannghcrinus tonri sp. nov. 

ETYMOLOGY. For Tom Darrngh of the Museum of 
Victoria. 

DIAGNOSIS Cup elongate, vvaisted near mid- 
lcngtln bilaterally symmetrical; E radial divided 
into small triangular supero- and inferoradials 
sepamted by long suture separating large lateral 
A and D radials; basal eirelet semi-elliptical, of 3 
plates, with two tiny plates and large triangular 
posterior plate, with stent attachment in contact 
with all 3 plates. E ray ami with or without a 
single division at primibraeh 13; lateral arms 
with axillary 2nd primibraeh, with subsequent 
isotomous divisions on both resulting branches 
(ramules and main axil series not evident). 

DISCUSSION. Moore (1962) reviewed the 
phytogeny of the Caleeoerinidac indicating 2 
Ordov ician to Dev onian lineages distinguished 
by the degree of symmetry of the crown and his 
phylogenv has largely been accepted by sub- 
sequent workers (Arendt. 1965; Prokop. 1970). 
Since this Australian species has perfect bilateral 
symmetry it must belong to Moore's group 
arising from Calceocrimis. However, Moore 
(1962) also indicated the trend in tins group to- 
wards development of main axils with ramules. 
In the Australian species main axils are not 
dev eloped; A and D radials each support a lateral 
ami that divides isotomously twice, indicating 
that neither of the 2 branches from the first div - 
ision can be considered a raniule. These features 
are sufficient to isolate the Australian species at 
generic lev el and to throw into doubt its possible 
affinities. The eup of D. tomi is very similar to 
that of Eohalvsiocrimis Prokop, 1970 from the 
Devonian of Bohemia. Prokop (1970) did not 
figure specimens with anus but nevertheless 
provided a reeonstmetion with a single lateral 
arm on the A radial (and presumably another, not 
seen, on the D radial) that branches on the 2nd 
primibraeh and then each branches again on the 
3rd seeundibrach; he identified primaxil and 


FIG. 44 Darraghcrinustomi gen. et sp. nov.. all crow ns from NM VPL252. A, lateral view of NM VP 1 08653, x4. 
B,D, part and counteipartofNMVPl I0637,x3.C,Eray view ofNMVPl 1 063 5, x 4. E,F, part and counterpart of 
NMVP 1 08654, x4. G, D ray view ofNMVPl 10640, x7.5. 11, oblique E ray view of NMVP108625, x5. 
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FIG. 45. Darraghcnnus tomi gen. et sp. nov., sketches 
of plate arrangement of A, NMVP 108654a (Fig. 
44E): B.NMVPl 10635 (Fig. 44C); C. NMVP! 08654b 
(Fig. 44 F); IX NMVP1 1 0637a (Fig. 44D). 

seeundaxil arms and a ramule. While this branch- 
ing pattern has some similarity with /A tomi there 
are distinct differences: branches after divisions 
in IX tomi are of equal diameter, the primibraeh is 
mueh longer and narrower in D. tomi and the E 
ray arm is of similar diameter to the lateral arms. 
Brett (1981) indicated that Prokop's recon- 
struction of the arms is Completely hypothetical' 
and showed an advanced arm branching pattern 
with main axil structure in Eohalysiocrintts typus 
from the Silurian of North America. Nevertheless, 
the cup of E. typus is veiy similar to that of £>. 
tomi in observable features, particularly on the 
anterior side. Notably, however. Brett's speeies 
has a different arm branehing pattern, anal tube 
completely enclosed by the arms and E ray braeh- 
ials much larger than those of the lateral anus. 

In the eontext of Moore’s phytogeny i). tomi 
cannot be easily linked to any of the known 
Devonian members of the family. Its ami branch- 
ing pattern seems akin to the most primitive 
members of the family or even the ancestral 
group, yet its cup resembles some of the most 


advanced Devonian taxa. 1 assign this genus to 
the Caleeoerinidae with confidence but cannot 
suggest a reasonable aneestral lineage from 
among known forms. 

Darragherinus tomi sp. nov. 

(Figs 44-46) 

MATERIAL. HOLOTYPE: NMVPI49347. PARA- 
TYPES: NMVP 108625. 108651. 108653. 108654, 
108656, 110634. 110635, 110637-110640, 149363 lrom 
NMVPL252. 

DIAGNOSIS. As for genus. 

DESCRIPTION. Crown up to 36nun long. Calyx 
snbieetangularinE ray view (e. 20% longer than 
wide), slightly waisted near midheight; E ray side 
of eup flat to weakly eoneave, opposite 
(posterior) side eonvex. Plates with finely 
granulose surface, with stercom structure of 
plates elear in most specimens. 

Basal eirclet not elear in any one specimen but 
inferred from parts of several; semi-elliptieal, 3 
plates, stem attachment straddling suture 
between two larger ones, third triangular much 
wider than long and occupying most of eirclet. 

E ray (median) inferoradial and superoradial 
widely separated by A and D radials; separation 
distance more than 1/2 cup height. Small, 
triangular E-ray inferoradial occupying just over 
1/3 basal cup width; lower margin with a 
reetangular ligament fossa, bounded on each side 
by dentate projections of inferoradial. E-ray 
superoradial also triangular, 3 times as broad as 
long, extending above the A and D radials; radial 
faeet broad, nearly circular. 

Lateral (A and D) radials very large, enclosing 
eup laterally, extending onto posterior side; 
subanal plate (fused B and C radials) low, wide, 
only slightly recessed for anal X; anal X large, 
identical to more distal anal plates, bounded 
laterally by A and D radials and subanal, with 
rounded lower eorners, oeeupving most of 
posterior side of cup. Anal tube projecting 
posteriorly from cup. curving anteriorly upwards 
to be enveloped by the lateral amis above 
midheight, of laige laterally convex reetangular 
plates on posterior side, tapering slightly in upper 
half, rounded upper end, with anterior side of 
lower subrectangular plates. 


FIG. 46. Darraghcrinus tomi gen. et sp. nov., all crowns from NMVPL252. A. lateral view of NMVP 1 10639, 
x4 .7. RJateral view of damaged cup with stem N MVP 1 0865 1 , x4.7. C , small theca with stem NMVP 1 08653b, 
x5.7. DT, part and counterpart of crown attached to large Sphenothaifus NMVP1 10638a and B, x3.3. F,G, 
lateral view sofpart and counterpartof holotypeNMVPl 49347, x4. 7. H, lateral view of NMVP 1 10634,x5.7. 
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Anns 3; E-rav arm branching isotomously 
once liigli above cup, with 12 primibrachs, 12th 
axillary: 1st primibraehsubtrapezoidal. tapering 
distally: rest of arm more or less uniform in 
section; intcrplalc sutures poorly defined. A and 
D radials with 2 primibrachs, 2nd axillary ; on 
more anterior branch 3rd or 4th seeundibraeh 
axillary, with 4th or 5th lertibrach axillary above 
that on posterior branch and with anterior branch 
undivided; on posterior branch of original 
div ision 2nd seeundibraeh axillary on posterior 
branch and 3rd or 4th tertibraeh on anterior 
division axillary, then 4th quartibraeh axillary on 
posterior branch (Fig. 44D); each arm tapering 
near base but mostly of uniform diameter. 

Stem circular in section, of short laterally con- 
vex eolumnals, with eolumnals becoming 
slightly longer and less convex laterally away 
from cup. attachment simple cementation, ob- 
served in two eases to be cemented to large 
specimen of SphenothaUus. 

Supcrfamilv P1S0CR1N01DEA Angelin. 1878 
Family P1SOCR1N1DAE Angelin. 1878 

Tiichocriiuis Muller, 1856 

T YPE SPECIES. Tnchoctinnsaltus Mtillcr. 1 856 from the 
Middle Devonian of Germany; by inonotypy 

REMARKS. Moore ct al. (1978) considered 
Trichocrinus a junior sy nonym of Triacriuus 
Munster, 1939 from the Late Silurian and Dev- 
onian of Europe. Roxhnov (1981) separated them 
and characterised Trichocrinus as having a 
longer, regularly conical, cup of smaller diameter 
as opposed to convex-conical shape with lobalc 
profile in distal view, a shallow or no basal con- 
cavity for stem Licet and a 'different form of 
distai growth. 

Roxhnov (1981, fig. 9) also provided a phy- 
togeny showing Triacrinus and Trichocrinus 
evolving from different subgencra of Pisocrinus . 
I accept Rozhnov's generic concepts and 
phytogeny and assign this Victorian species to 
Trichocrinus with its tall conical cup lacking 
basal concavity. T. morieyi from the Ludlow is 
among the oldest known species of the genus and 
greatly extends its geographical range. Its occur- 
rence in Australia may be significant in view of 


the Upper Devonian, Western Australian 
Jaekelicrinus (Jell & Jell, 1999) which genus 
belongs to the same lineage as ' Trichocrinus ; 

Trichocrinus morlevi sp. now 
(Figs 47. 48) 

ETYMOL(XiY. For David Morley who drew my attent- 
ion to die occurrence of crinoids at the type locality: 

MATERIAL. HOLOTYPE: NMVP1001 1 1 . PARATYPES: 
NMVP100 103, 100105. 1001 10. 100113-1001 15. 
107 1 08- 107 1 10. 109827 all from NMVPEI923. 
NMVP 148608, 148611. 148612 from Moonee Ponds 
Creek: NMVP111845. 148624 from NMVPE299, 
NMVP39 1 from NMVPL 1615. 

DIAGNOSIS Cup with 3 basals, long, with 
rounded distal margin to infcrradial. First prhni- 
brach short, tapering upw ards. Anns 5, atomous. 
of long braehials. 5-10 times length of cup. Stem 
long, heteromorphie. of alternating eolumnals 
proximally becoming strongly beaded distally. 

DESCRIPTION Crown small, with very long 
amis up to 10 times as long as cup. Cup approx- 
imately twice as long as wide, smooth. Basals 3. 
fonuing circlet only marginally wider than long. 
Radials smooth, with A and D radials more than 
twice as long as wide, with E radial small tri- 
angular and taking part of distal comer from both 
A and D radials (more from D than A); B super- 
radial and C radial approximately same size as E 
radial but apparently with concave proximal 
margin; B infcrradial large, with rounded distal 
margin, rotated to right (theca oriented with stem 
down) i.e. anticlockwise relative to superradial: all 
ra dials with vertical grooves on both plates al and 
normal to the radial to 1st primibrach suture. 
Anal X distal to cup. between the C and D 
primibrachs. Anns 5, atomous, 5-10 times as 
long as cup. nonpinnulate. laterally compressed, 
with deep adoral groove cov ered by 2 series of 
interlocking cover plates; 1st brachial siiblrt- 
angular. with broad base on radial facet, lower 
than more distal braehials. twice as wide 
proximally as distally; other braehials more than 
twice as long as wide, of approximately uniform 
length through arm. with 8 pairs of adoral groove 
cover plates in contact with each brachial. Stem 
long but full extent not known, circular in 
section; eolumnals uniform in length proximally 


FIG 47. Trichocrinus morieyi sp. nov. all crowns in lateral view except for one cup (C and E) from NMVP ] 923. 
A,NMVP]0()I03,x3.5.B.G,partandcoumerpartofhoIotypeNMVP1001I ] ,x4.5. C,E, part and counterpartof 
NMVPI00110, x4.5 and x7. D.F, NMVPI00113 (to right in D)and part and counterpart of NMVPI00I14. x3 
and x4. 5, respectively. 11, NMVP100115. x3. 1, NMVP107110. x4 5. .1, NMVP107I08. x4. K, NMVP 107 109, 
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FIG. 48. Trichocriims morleyi sp. nov all crowns in lateral view. A,B, part and counterpart of NM VP] 48608 
from Moonee Ponds Creek, x3. C,E, part and counterpart of NMVP148624 from NMVPL299, x3. D, 
NMVP11 1845, x4. F, NMVP39I from NMVPL1615 (w ith type of Nassoviocriuus longibrachiatus\ x3. G, 
NMVP 1 486 1 2 from Moonee Ponds Creek, x4. H, NMVP 1 486 1 1 from Moonee Ponds Creek, x3. 


but alternating long and short distally. diameter 
decreasing uniformly and rapidly through 10 
most proximal, then uniform for variable 
distance of between 30-200 columnals, then 
alternating large and small to give a beaded 
appearance to most of stem. 

REMARKS. This species is closely related to T 
elongates Follmann. 1887 and 7! altus Muller 
from the Lower Devonian Hunsruck Shale of 
Germany but differs in its shorter anus with 
longer more uniform braehials, its longer basals. 
rounder distal margin to the B infcrradial. and 
more noticcabh beaded distal stem Several 
species of Pisocrinus grouped by Rhozhnov 
(1 981) as P. (Pocillocrinus) nndexcmplificdby P 
(P) pocillum Angelin, 1878 from the Late 


Silurian of Gotland have similarly shaped cups as 
remarked by Bather ( 1893:23 ), are part of a line- 
age among long species from 5 basals to 3 and 
prompt the question of whether the number of 
basal plates is a watertight generic distinction. 
Since the same reduction occurs in other groups 
(e.g. the Synbathocrinidac — Phimocrinus to 
Synbathocnnus) it is clear that numerous 
lineages involved reduction in numbers of basals 
Since Rozhnov (1981) identified the separate 
lineages leading from Pisocrinus to forms with 3 
basals the question now anses whether he has 
identified all the lineages in the family or did the 
5 to 3 basals transition occur more than tw ice in 
the Pisocrinidac? Could there have been a 
separate lineage in Australia evolving in parallel 
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FIG. 49 Myelodaclylid liidel. A, stein 
fragment with ann brachials evident 
beneath cim at top of photo indicating the 
cup was against the outer whorl of stem at 
about 2 o'clock on specimen 
NMVP149350 from NMVPL1924, x.3. 
B, Sketch showing probable position of 
cup enclosed in cun (from position of 
brachials beneath cirri) and probable 
configuration of stem coiling (from 
available stem). 


to the European lineages outlined by Rozhnov 
( 1 98 1 ) or. as seems most likely at present, did the 
Australian pisoerinids migrate iteratively from 
Eurasia during the Ludlow, and the Upper 
Devonian? 

Several specimens (Fig, 48) assigned to this 
speeies from other than the type locality are pre- 
served in medium to eoarse sandstone; in these, 
details of plate boundaries are not always elear so 
assignment is made on cup shape, oil length of 
anus and on the anal X above the eup. 

Superfamilv MYELODACTYLOIDEA 
S.A. Miller, 1883 

Family MYELODACTYLIDAE Miller. 188.3 


Mvelodactv lid indet. 
(Fig-49) 

MATERIAL. NMVP149350 Irani NMVPL1924, 


DESCRIPTION. Proximal or evolutc pail of stem 
composed of many short columnals compressed 
in the plane of coiling and with a shallow narrow 
groove along the curved visible edge of the stem. 
Midsection or 2 inner involute whorls w ith long- 
est columnals of whole stem, also eompressed in 
the plane of eoiling. with stout eirri on eaeh 
eolumnal Distal seetion or outer involute whorl 
apparently less eompressed. stongly eonvex on 
outer side with groove on side (presumably one 
on other side as well) of eentral peak, with long 
cirn on eaeh eolumnal. 

REMARKS. Details of members of this family 
are available from a number of taxa well- 
preserved as original earbonate (Bather, 1893; 
Springer. 1926) with crowns well displayed In 
the available Victorian external mould the crown 
is indicated by a number of arms beneath the eirri 
of the outer whorl; taking this indication with the 
direction of the proximal stem the erovvn is 
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inferred to have been adjacent to the outer whorl 
about 3/4 of the way around. Without the crown 1 
do not attempt generic assignment as advocated 
b\ Eckert & Brett (1985) but the strongly coiled 
stem with differentiated proximal part, strong 
development of cirri, and indicated position of 
the crown all confirm the family assignment. The 
specimen is included here as an indication of the 
family's occurrence in Australia and warning to 
future collectors to seek out this interesting but 
relatively rare group of erinoids. 

Superfamih BELEMNOCRINOIDEA 
S A. Miller, 1883 

This superfamih as constituted by Moore et al. 
(1978) is a heterogeneous grouping of widely 
differing, mostly very small, erinoids whose 
affinities arc often unclear. Rozhnov (1981) re- 
assigned Quiniocrimis Schmidt, 1941 from the 
Perissocrinidae to the Pisoermidae and Prokop & 
Petr ( 1997) suggested that Storthingocrinus is a 
cameratc related to the Platyerinitidae; reassign- 
ment of other taxa grouped in this superfamily in 
1978 seems likely. 

Family PYGMAEOCR1N1DAE Striniple. 1963 

This family is monotypic and has been re- 
viewed in detail by Prokop & Petr (1997). The 
new genus described here initially looks quite 
different from the Czech ty pc species but com- 
parison with Prokop & Petr's (1997) emended 
diagnosis reveals that the only difference be- 
tween Czechand Australian taxa is in the number 
of brachials in each arm. PygmaeocrinusBouskn. 
1947 must be considered a deriv ed form in the 
structure of its arms which consist of just 2 
brachials. a small 1st and large w idened 2nd that 
fully enclose the cup distally and Kroppocnmts 
eanbe considered a reasonable intermediate from 
a synbathocrinid like Phimacrirnis hauschi sp. 
nov w hich has 5 basals and an anal plate almost 
expelled from the cup. kroppocrimts has the 5 
basals but fewer brachials per arm and no anal 
plate. Thus I suggest that as a probable ancestor 
this new genus should be placed in the Pygmaeo- 
crinidae. 

Kroppocrinusgen. nov 

TYPE SPECIES h'rvppoaitnis healheotensis sp nov 

ETYMOLOGY An anagram from Prokop plus the usual 
ending -crinus for Rudi Prokop, Prague who has 
contributed to know ledge of Bohemian cchinodenns 

DIAGNOSIS. Crown more than 3 times as long 
as cup. Anus inclose lateral contact forming a tall 



FIG 50. Kwppocnnns heathcoteusis gen. et sp, nov., 
all crowns m lateral view from locality 36 of Talent 
(1965, fig 1) at Heathcote except A from 
NMVPL229 A, NMVP107106, x6. B, NMVP- 
107093, x7, C.E. part and counterpart of holotvpe 
NMVP 1 07094, x 10. D.F. NMVP107092, x9 

conical enclosed space, with 5 or 6 brachials; 1st 
small, subquadrate, set into outer notch of radial 
facet; 2nd very large, up to 4 times as long as 
wide, with widest point above upper limit of 
radial* s interradial peak, with scries of horizontal 
ridges laterally on inner side; more distal 
brachials less than half as long as 2nd, of different 
lengths in different arms. Stem cither attached to 
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rimmed facet in centre of flat cup base or same 
diameter as cupbase buttapering rapidly distally ; 
in latter case columnals low. uniform proximallv 
becoming longer and heteromopliic distally 

REMARKS. These 2 species are quite different 
in the size of the stem relative to the cup prox- 
imal ly and reecssed basals laterally on cup on one 
but not other However, cup shape and details of 
the arms arc so similar dial they are confidently 
assigned to the same genus herein. K. math - 
iesonensis has eup features linking it to 
Pygmaeocnrms notab ills Prokop & Petr. 1997 
namely; the flat eup base with small rimmed stem 
attachment facet, depressed triangular distal 
extremities of the basals in view laterally and 
shape and projection of radials: however, it is the 
only specimen available and it has one brandling 
2nd brachial making it probably an aberrant 
specimen and therefore, unsuitable for type 
genus status. heathcoiensis has less distinctive 

link to Pygmaeocrirtus having a similar eup 
shape to P. fabulosus Prokop & Petr. 1997 but 
without unique characters. Nevertheless, it is a 
far more suitable species to stand as type since it 
is represented by several specimens and has the 
atomous arms considered typical of the genus. 

Kroppocrinus heathcotensis sp now 

(Fig. 50) 

ETYMOLOGY From near Heathcote. central Victoria. 

MATERIAL. HOLOTYPE. NMVP 107094. PARA- 
TYPES: NMVP1 07092, 107093 all from Locality 36 of 
Ihomas (Talent, 1965, fig, 1); paratype NMVP148560 
from locality 41 of Thomas (Talent 1%5. fig. l);paratype 
NMVP 107 106 from NMVPL229 

DIAGNOSIS. Cup evenly flaring in proximal 
part, same diameter as stem at their junction, with 
concave lateral cup margin due to extended radial 
facets. 

DESCRIPTION Crown bipyramidal. pciila- 
lobate in section through radials or more distal, 
up to 12mm long. Cup 2 -4 mm long and wide, 
flaring uniformly distally in basal part but 
increasing in distal part of radials producing 
concave outer profile. Basalso. circlet occupying 
about 1/4 eup lengtlr not well defined, with low 
obtuse peaks at interradial sutures. Radials 5, 
subreetangular. longer than w ide, expanding 
strongly laterally to facet, with sharply pointed 
interray peaks; radial facet deep narrow notch, 
slightly declined outwards. Anns 5, atomous, in 
lateral contact throughout forming tightly closed 
space within, with horizontal ridges laterally on 



FIG, 5 1 Kmppoci inns math iesonensis gen , et sp. now. 
part and counterpart of holotype crown N MVP- 
109752 from NMVPL1924. x4 and x6 respectively 


inner surface of brachials interlocking with 
adjaeentbrachials;braehials5 per arm; 1st short. 
2nd very long; distal ones of variable lengths 
within and between arms so adjacent arms may 
have distal interbraeial articulations at different 
lev els. Stem same diameter as base of cup at at- 
tachment; proximal part tapering strongly, of 
vers short columnals of uniform length; distally 
lieteromorphic. slightly wider and longer nodals 
alternating with v ery' short intemodals. 

REMARKS This species is distinguished from 
K. wathiesonensis by nature of cup base and 
nature of stem. The available specimens have 
some hardened limonitic infills in the moulds 
wliieh result in the slightly incomplete latexes 
illustrated but taken in combination available 
specimens provide a clear species eoncept. Al- 
though not figured, features of distal parts of the 
stem are available on NMVP 148560 

Kroppocrinus mathiesonensis sp. now 
(Fig 51) 

ETYMOI.OGY. From Mathiesoifs Creek, near Kmglake 

MATERIAL. HOLOTYPE: NMVP 109752 from 
NMVPE1924 
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FIG. 52. Pliimocrinus americamis Springer. 1923, all crowns in lateral view. A. NMVP109206 from 
NMVPL1615, x5. B. NM VP 100151 from NMVPL229, x3. C, NMVP109205 from NMVPL229, x4. 


DIAGNOSIS. Cup with flat base, muchgreaterin 
basal diameter than proximal stem, with straight 
distally flaring outer wall. Basals as depressed 
interradial triangles in lateral view extending 
distally from cup base. 

DESCRIPTION Crown bipvramidal. penta- 
stellate in section through radials or more distal, 
up to 7mm long. Cup 2mm long and w ide. flaring 
uniformly distally giv ing straight outer profile. 
Basals 5. occupying most of flat cup base and 
depressed triangles inlcrradially in side walls of 
cup. Radials 5. snb rectangular but with prom- 
inent. strongly constricted base between basals, 
longer than w ide, expanding strongly in midline 
to facet, with sharply pointed interray peaks; 
radial facet deep Harrow notch, declined out- 
wards. Arms 5, atomous, in lateral contact 
throughout, forming tightly closed space within, 
with horizontal ridges laterally on inner surface 
of brachials interlocking w ith adjacent brachials. 
Brachials 5 per arm. 1st short. 2nd very long, 
distal ones of variable lengths within and be- 
tween amis so adjacent amis may have distal 
inter b racial articulations at different levels. Stem 


of much smaller diameter than cup base, of uni- 
form diameter except for very small expansion 
towards cup in most proximal part; coluninals 
uniform, short, separated by erenulatc sutures 

REMARKS. The most obvious comment on tlus 
specimen has to be on the bifurcate ami (Fig. 
5 IB). In view of the related type species K. 
heathcotensis having its amis tightly closed and 
the other 4 arms of this specimen appearing the 
same, this bifurcate arm is here considered aber- 
rant. probably the result of damage and regrow th. 
How the animal lived without being able to seal 
the space within the arms is not clear because that 
seems to have been a functional requirement of 
this group of crinoids. judging from other avail- 
able material. 1 have not. therefore, included lliis 
in features of the species even though I do not 
have available a specimen to prove that tliis is an 
aberrant specimen. 


CR1NOIDS FROM CENTRAL VICTORIA 


67 


Family SYNBATHOCRINIDAE 
' S. A. Miller, 1883 

Phimocrinus Schultzc, 1867 

TYPE SPECIES. Phimocrinus laevis Scluiltze, 1867 from 
the Middle Devonian of Germany. 

REMARKS. This genus is separated from Syn- 
bathocrinus principally on its 5 rather than 3 
basal plates. However, some species of the latter 
genus have the basals fused so this feature is not 
clearcut. The 2 Australian species described here 
have much longer brachials than in any Syn- 
bathoennus where the brachials are usually 
wider than long or subquaclrate in lateral view; in 
the absence of anus for the European species this 
feature cannot be applied universally. 

Phimocrinus americanus Springer. 1923 
(Fig. 52) 

MATERIAL. HOLOTYPE: Springer, 1923, pL 5, figs 
17-19 horn the Lower Devonian Linden Formation in 
Benton Comity, Tennesee. NMVP100151, 109205 from 
NMVPL229. NMVP 109206 from NMVPL1615 

DIAGNOSIS. Cup evenly tapering, high conical, 
of smooth plates. Anal X notched into tops of 
adjoining C andD radials. Arms long, of elongate 
brachials 

DESCRIPTION. Cup small, up to 4mm long, 
high conical, smooth. Basals 5, short, with obtuse 
upper angle at interradial sutures. Radials long, 
forming most of cup. almost twice as long as 
wide, with horizontal distal suture; articular facet 
full width of radial; lstprimibrach short, tapering 
di stall), sloping inwards so that bases of 2nd 
primibrachs remain in contact laterally but 
around a circle of smaller diameter than that of 
radials. Anns 5, atomous. straight, (probably lat- 
erally in contact throughout life), with broad 
shallow ambulacral furrow, cuneate in section; 
brachials of variable length, with some tw ice as 
long as others. Anal X small, triangular, nestled 
between C and D radials distally; anal tube ex- 
tending up inside amis, full extent unknown 
Stem circular in section, diameter small in re- 
lation to cup, with nodals just larger and more 
prominent than intcrnodals: length unknown. 

REMARKS. The single North American spec- 
imen lacks anus and stem but is matched in even 
available feature of the cup by the Australian 
specimens There is no basis to separate these 
specimens from different pails of the world but 
future discover) of a complete specimen in North 



FIG 53 Phimocrinus hanschi sp. nov. , holotype crown 
m posterior view, NMVP 100648 from NMVPL300, 

*2,5. 

America could necessitate a new specific name 
for the Australian material. 

Phimocrinus hanschi sp. nov 

(Fig. 53) 

ETYMOLOGY. For David Hansch of Melbourne who 
contributed specimens to tins study. 

MATERIAL. HOLOTYPE: NMVP 100648 from 
NMVPL300 

DIAGNOSIS. Cup high conical, slender. Anal X 
strongly notched into radials. Arms long, that of 
C ray longer than others, of long brachials. Stem 
circular in section, slender, heteromorphic, with 
nodals longer than intemodals. 

DESCRIPTION. Cup small, up to 4mm long, 
high conical, very slender, smooth. Basals 5, 
short, about 1/4 of cup length. Radials long. 
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FIG. 54, C wtalochnites sp., all distal stem elements of fused columnals with canals leading into cirri in 5 vertical 
columnsfrom locality 54ofTalent( 1965. fig, I),xl.2.A s NMVP149349.B,NMVP16789.C,NMVP149348. 


forming most of cup, almost twice as long as 
wide, with straight distal suture, articular facet 
full width of radial, horizontal: 1st primibrach 
short, tapering distally and sloping inwards so 
that bases of 2nd primibrachs remain in contact 
laterally but around a eircle of smaller diameter 
than that of radials. Arms 5, atomous. straight, 
(probably laterally in contact throughout life), 
with that in C ray about 1/3 again longer than 
other 4. w ith broad shallow ambulacra! furrow , 
cuneate in section: brachials of variable length, 
w ith some tvv ice as long as others. Anal X small, 
triangular, notched into distal corners of C and D 
radials: anal tube inside arms, full extent 
unknown. Stem circular in section, diameter 
small in relation to enp. w ith nodals just longer 
Ilian intemodals; length unknown. 

REMARKS In this species the basal part of the 
cup is very slender because the flaring of the cup 
occurs near the distal margins of the radials 
whereas in other speeies the cup flares near the 
base to be more bell-shaped, Anns arc unknown 
for any Northern Hemisphere specimens so com- 
parison is impossible but the elongate C ray ann 
distinguishes this speeies from P americiums as 
interpreted from the Australian material 
described abov e. 


Subclass CLADIDAMoorc & Laudon. 1943 
Order CYATHOCRINID A Bather, 1899 
Family CROTALOCR1N1T1DAE Bassler. 1938 

Crotalocrinitcs Austin & Austin. 1843 

TYPE SPECIES, Cyathocrinites mgosus Miller, 1821 
from the Upper Silurian of England; by original 
designation. 

Crotalocrinitcs sp indet. 

(Fig. 54) 

MATERIAL NMVP16789, 149348 and 149349 from 
locality 54 (Talent. 1965, fig 1 ) in Unit 3 of the Mount Ida 
Fonnation, N of Heathcote. 

REMARKS These specimens arc large (up to 
20mm in diameter and 80mm long) disarticulated 
distal stem terminations They are subpentagonal 
in seetion. hav e a line of perforations leading into 
stout cirri or rootlets along each angle and are 
ornamented with close spaced horizontal groov es 
arond Ihc stem. This long seetion is almost cer- 
tainly formed by fusion of numerous columnals 
with Ihc horizontal groov es indicating the former 
columnal boundaries. 

Distal stems of tlus type were described from 
the Silurianof the Urals by Mrlitsina (1980. pi. 2. 
fig, 4. pi 3. figs 3. 4) for Crotahcrinites and 
Svndeiocrinus of the Crotalocnnitrdac The 
Russian material has a round rather than 
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FIG 55 Codtacnnus seamdus sp nov . all crowns m lateral view from NM VPL 2 52 A.B, part and counterpart of 
NMVP108574,x2 .5. C\NMVP1 08576, x2. D, NMVPI08573,x2. 


subpentagonal section and the cirri are less 
regularly placed in Crotalocrinites and less 
nodular in Syndetocrinus . Nevertheless, there are 
striking resemblances in size, alignment of eim 
in 5 vertical columns and external ornament of 
elose-spaeed horizontal grooves: on this basis it 
seems reasonable to make a family assignment. A 
crown of Crotalocrinites pulcher Hisinger, 1840 
was recorded from the same roek unit in a white 
porous sandstone (Jell, 1982), it was collected 
from a gully w here it had been placed by man and 
may hav e come from the same locality as these 
stem sections On this basis 1 assign these distal 


stem segments to Crotalocrinites w ith the lrigh 
probability that they belong to C pulcher 

Family COD1ACRINIDAE Bather. 1890 

Codiacrinus Sehultze,1867 

TYPE SPECIES Codiacnwts gnmulafus Schultze. 1867 
from the Eifelian of German)' near Pruni: by original 
designation, 

Codiacrinus s ecu mlus sp.nov 
(Figs 55, 56) 

ETYMOLOGY Latin secuudus , second, the second 
species of llie genus recognised in Victoria 
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MATERIAL. 110L0TYPE: NMVP108570. PARA- 
TYPES: NMVP108573, 108574, 108576, 108578. 
108580, 108660, 109208, 109209, 149364 all from 
NMVPL252. 

DIAGNOSIS. Cup finely granulose, with only 
the faintest suggestion of median ray ridges; 
radial facet occupying 1/2 radial width; first 
branching variable - 2nd, 3rd, 4th or 5th 
primibrach axillary;or peaks on the midlinc of the 
brachials absent; 1st secundibrachs and 
tertibrachs sutured against each other just distal 
to peak of axillary; stem tapering in proximal 
part, of short columnals separated by highly 
crenulatc sutures. 

DESCRIPTION. Crown subclliptical, 40mm 
long. Cup probably (always found flattened) of 
medium length, globose, with convex base; 
infrabasals 3, 2 large and l small, about half 
length of basals, forming pentagonal base to cup. 
Basals pentagonal, largest plates in cup, with 
extremely faint low median ray ridges forming 
central prominence and apparently in high cross 
meeting proximal and distal sutures at right 
angles. Rradials pentagonal, with low ray ridges 
continuing from basals to meet at midwidth of 
radial facet; radial facet less than half width of 
radial, almost circular (small tangential sector 
missing on oral side), sloping down and out only 
very gently (compression prevents accurate 
assessment but least disrupted specimen suggests 
virtually no slope), flat surface except for 
extremely weak transverse ridge almost dis- 
appearing medially, with fine canal emerging 
near outermost point on margin, with slightly 
raised rim around margin. Arms branching 
isotomously at least 3 times probably more; 
primibrachs usually with 4th axillary, one ray 
(Fig. 56F, left) with 2 primibrachs, quite short 
(diameter more than twice length), with same 
barely discernible transverse ridge as radial facet, 
with angular (70°-90°) projections orally beside 
wide shallow adoral groove; secundibrachs 5-7; 
tertibrachs 5; with 1st brachials in each arm 
above a fork sutured against each other for all or 
most of their length, with low nodes developed on 
the aboral midline of many secondary and distal 
brachials, with brachials increasing in length 
relative to diameter up the amis, with distal parts 
of arms curved back axially. Stem with very 
short, wide, highly crcnulatc columnals at base of 


cup, with columnal length increasing and 
columnal diameter decreasing away from cup, 
with long columnals in distal part of stem bearing 
circlet of stout rootlets; distal end of stem not 
preserved. 

MORPHOGENY. One small individual (Fig. 
56C) suggests that during growth the low ridges 
on cup plates became much less obvious, length 
of the basals increased relative to length of the 
radials from being less than in the small in- 
dividual to being more than in large specimens, 
ratio of width to length of radials increased so 
making the cup more globose without intro- 
duction of new plates, and ratio of width to length 
of primibrachs and stem columnals increased 
dramatically. 

REMARKS. This species is close to C. schultzei 
Follmann, 1887 from the Early Devonian 
Hunsruck Schiefer near Bundenbaeh, Germany, 
but is distinguished by its larger radial facets 
relative to size of radial plate, its variation in 
which primibrach is axillary, the suture between 
the 1st pair of brachials after an arm fork, by its 
nodes (if anything at all) rather than spines 
aborally on the midline of the brachials, and by 
the more tapering stem with shorter columnals. 
Codiacrinus ranis Jell in Jell & Holloway 1983 
from the ?Early Devonian Humevale Formation 
at Winneke Reservoir may be distinguished by its 
narrower radials and consequently more conical 
cup, by its relatively higher infrabasals, and by its 
1 st brachials above arm forks not being sutured to 
each other. Czechoslovakian species C. procerus 
(Prokop,1973) and C. ornatus (Prokop, 1973) 
and the type species are all distinguished by their 
coarser granulose ornament among other 
features. 

The variation in number of primibrachs in 
different rays of the same individual is unusual 
(Fig. 56F) and the ray with 2 primibrachs having 
7 secundibrachs so that the 2nd forking takes 
place at the same level as in the adjacent ray with 
4 primibrachs and 5-6 secundibrachs suggests 
some compensatory adjustment to arm growth. 

This species is relatively common at NM VPL- 
252 but virtually every specimen is disrupted by 
plate dislocations making its shape difficult to 
establish and preventing any useful biometrics. 


FIG. 56. Codiacrinus secundus sp. nov., all crowns in lateral view from NMVPL252. A, NMVP108660, xl.9. 
B, NMVP108576, x2.8. C, juvenile NMVP149364, x4. D, NMVP108578, x3.3. E, holotype NMVP108570, 
x2.8. F, enlargement of distal articulating face of brachial NM VP 1 08570, x4.7. 


CRTNOIDS FROM CENTRAL VICTORIA 


71 




72 


MEMOIRS OF THE QUEENSLAND MUSEUM 



FIG. 57. Cupulocrinus austrogracilis sp nov., holotype crown 
NMVP109194 from NMVPL1841, x6. A, A ray view. B,C\ posterior 
views. IX sketch of plate arrangement in posterior view. 


Family CUPULOCRIN1DAE 
Moore & Laudon. 1943 

Cupulocrinus d’Orbigny, 1850 

TYPE SPECIES Scyphocrinus 
heterocostalis Hall, 1847 from the 
Upper Ordovician of Canada, by 
monotypy 

REMARKS. Springer (1911) 
clarified the distinction between 
Demirocrinus and Cupulocrinus 
based principally on the radial 
facet occupy ingall of the width of 
the radial in the latter but 
angustary in the former, 

Ramsbottom (1961) indicated a 
division within Cupulocrinus by 
noting that his Ashgillian species 
from Scotland are more similar to 
the ri pe species than to North 
American species referred to the 
genus by Springer (1911) 

However, lie did not indicate what 
features he used to make this 
division and no subsequent 
authors appear to have taken up 
this remark. Brower (1992) 
maintained the content of the 
genus with species as assigned 
except for C. sepulchrum 
Ramsbottom, 1961 (moved to 
Denc/rocrinus) and C. conjugans 
for which he erected 
Praecupulocrinus. Despite this 
well expressed generic concept 
the 2 new Australian species 
which comply w ith the generic 
diagnosis are so different, that 
assessment of Ramsbottoin's 
(1961) inference for further 
subdivision is necessaiy. The other problem with 
the Australian species is their geographic and 
stratigraphic separation. In the absence of any 
Silurian forms 1 am very dubious about 
assignment to this previously Ordovician genus. 
However, C. austrogracilis is so similar to C. 
drwmnuckensis Kolata, 1975 (=C gracilis of 
Ramsbottom, 1 961) that it is difficult to diagnose 
them effectively. Given the isolation of this 
Australian species 1 am very loathe to credit a 
genus with such an unusual range and 
distribution, but there is no morphological basis 
for excluding it from Cupulocrinus. The second 
Australian cupulocrinid is separated as 
Stew hrecn nus gen. nov. below. 


Cupulocrinus austrogracilis sp. nov. 

(Fig. 57) 

E4TMOLOGY Latin australis, southern and gracilis 
slender, also referring to it being southern v ersion of C. 
gmcihs 

MATERIAL. HOLOTYPE; NMVP109194 from 
NMVPL1841. 

DIAGNOSIS. Crow n 15mm long, subcylindrical. 
Cup low r conical, moderately flared distally, with 
straight to slightly concav e sides. Infrabasals 
short (1/4 or less of cup length), tapering prox- 
imally. Anns long and slender Stem ven slender, 
of uniform, relatively long, barrel-shaped 
columnals. 
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DESCRIPTION. Crown small 14mm long Cup 
1 .4mm long, conical maximum width distallv on 
mdials 2nun Thecal plates smooth. Infrabasals 
pentagonal very short. upflarcd(nol well defined 
on the specimen). Basals 5, hexagonal except for 
heptagonal CD basal about as long as wide 
Radials 5, pentagonal as long as wide, largest 
plates in cup; radial facet plenary. Radianal 
pentagonal in inferradial position proximal to C 
radial: anal X resting directly on CD basal 
reaching almost to top of D radial and about 
halfway up C radial supporting single large 
hexagonal anal leading into vertical column of 
similarly shaped plates decreasing in sue 
distallv Arms isotomons. narrow, dividing 3 
times on 4th primibraclr 3rd to 5th secundibrach 
and on various tcrtibrachs, 3rd divisions in same 
arm at same height, unisonal, nonpinnulatc, w ith 
rectangular biachials throughout Stem circular 
in section, of uniform barrel-shaped columnals. 

REMARKS. This species is very similar to C. 
gracilis from the Middle Ordovician of North 
America (Kolata, 1975) particularly in structure 
of the posterior interray and even to relative size 
shape and plating of the anal tube, but differing 
only in the stem, height to width ratio of brachials 
and ratio of stem diameter to maximum cup 
diameter. 


Stew brecrinus gen. uov. 

TYPE SPECIES Steuhivavms term sp. uov. 

ETYMOLOGY An anagram from Webster plus the usual 
suffix for conoids, for Gary Webster who lias contnbuted 
greatly to Australian conoid studies. 

DIAGNOSIS. Cup dicy die, usually expanding 
distallv. w Uh base of small to medium diameter 
Radiais usually w ider than long, w ith radial facet 
plenary. Radianal in inferradial position 
proximal to C radial Anal X very large, sup- 
porting a single large anal plate, lntcrprimibraehs 
small, irregular, numerous. Arms 5. urn serial 
nonpinnulate, dividing isotomously at least 3 
times, with prinubrachs of more or less uiufomi 
w idth, with distinct patelloid processes at least in 
primibrachs. Stem hcteromorphic, with nodals 
circular in section, with intcmodals decagonal 

REMARKS. Although this species satisfies the 
criteria for Cupulocrmus and is very closely 


FIG 58 Stewbwerinus tenyi gen. el sp. now, crowns 
from NMVPL1924. A,R, part and counleqmrl of 
juvenile NMVP 109766, x 1 . C,D. part and counterpart 
of holotype NMVP1 092 1 5, x2.2. 
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allied to a few species of that genus its geographic 
and stratigraphic separation prompts me to allo- 
cate generic status. If in the future a lineage is 
found to link these species at least 2 species now 
assigned to Cupnlocrinus could move to 
Stewbrecrinus. The new Australian Devonian 
genus may be distinguished from Cupnlocrinus 
and Praeciipulocriniis by its stem structure, by its 
curved rather than straight horizontal suture 
between radial and 1st primibrach and by the 
juvenile radial facet being much narrower than 
the radial plate. Brower (1992) showed in the 
species he erected that the radial facet occupies 
the full width of the radial even in the juvenile 
stage. However, growth series are not available 
for most species. The small interbrachial plates in 
the holotype of S. terryi may be a feature that 
indicates a generic grouping and if species with 
interbrachials are found in the Silurian the 
content of Stewbrecrinus may include Ordov- 
ician C. humilis , and C.jewetti (Springer, 1911). 

Stewbrecrinus terryi sp. nov. 

(Fig. 58) 

ETYMOLOGY. For Terry Brady who helped collect 
crinoids at Kinglake West. 

MATERIAL HOLOTYPE: NMVP109215. PARATYPE: 
NM VP 1 09766 from NMVPL 1 924. 

DIAGNOSIS. As for genus. 

DESCRIPTION. Crown subcylindrical, 30mm 
long, with arms more than twice as long as cup. 
Cup high conical, with basal diameter more than 
half summit diameter, dicyclic; plates smooth. 
Infrabasals 5, pentagonal, slightly longer than 
wide, with very high obtuse angle between 2 
upper sides. Basals 5, hexagonal, as wide as long; 
CD basal larger than others, with 7 sides, sup- 
porting anal X symmetrically distal to it; anal X 
large, extending above radials, supporting one 
large anal plate medially over most of width of 
anal X and many tiny plates lateral to it. Radials 5, 
pentagonal except C radial subquadrate; radial 
facets angustary in small individual becoming 
plenary in large specimen, declivate, with evenly 
downcurved suture to 1st primibrach. Radianal 
pentagonal, in inferradial position proximal to C 
radial and separated from it by straight horizontal 
suture. Arms 5, branching isotomously at least 3 
times, uniserial, nonpinnulate, with patelloid 


processes; primibrach 4 axillary except in D ray 
where 5th primibrach axillary; secundibrach 4 
axillary; tertibrach 5 or 6 axillary. Stem heter- 
omorphic, tapering slightly distally in most 
proximal part, circular in overall section, 
noditaxis N212, with intemodals having serrated 
latus, tapering slightly over proximal 1cm. 

REMARKS. This species is distinguished by its 
stem, its curved suture between radial and 1st 
primibrach and by its interbrachial plates. 

The holotype is slightly crushed so that inter- 
radial areas between A, B and C rays are 
obliterated and anal X has ridden out over C 
radial. The interbrachial plates are only clear in 
the EA interradius; some are evident deep within 
the DE interradius. The edge of the anal X against 
the D radial is projected straight out of the surface 
of the latex just above the D radial and between it 
and the 1 st primibrach of the D ray are a number 
of tiny plates suggesting strongly that a median 
column of large plates is laterally attended by 
fields of tiny plates; such plating of the anal 
interarea would align perfectly with that of Cup - 
ulocrinus humilis and C. jewetti as illustrated by 
Springer (1911). The numerous pits randomly 
distributed over the holotype cup and proximal 
primibrachs are interpreted as borings effected 
by another unknown organism. 

Order DENDROCRINIDA Wachsmutb & 
Springer, 1886 

Family DENDROCRINIDAE 
Wachsmuth & Springer, 1886 

Dendrocrinus Hall, 1852 

TYPE SPECIES. D. longidactyhis Hall 1852 from the 
Wenlock of New York; by original designation. 

Dendrocrinus arrugius sp. nov. 

(Figs 59-63) 

ETYMOLOGY. Latin amigia, a mine; from the vicinity of 
Comet Creek Mine. 

MATERIAL. HOLOTYPE: NMVP 109774. PARA- 
TYPES: NMVP109119, 109781, 109786, 109788- 
109790, 109802, 109813, 109823, 110630, 149365 all 
from NMVPL300 (Ludlow). OTHER MATERIAL: 
NMVP 109 187 from SW side of Bald Hills, NE of 
Kilmore; NMVP1 12133, 112137, 112138, 112140 and 
112141 from NMVPL 1925 (Ludlow). DOUBTFUL 
MATERIAL: NMVP 1086 19, 149358 from NMVPL252 
(Loehkovian). 


FIG. 59. Dendrocrinus arrugius sp. nov., all crowns in lateral view from NMVPL300. A, anterior view of 
NMVP 1098 13, x3.5. B, NMVP 109823, x4. C, NMVP 1 09790, x4. D, posterior view ofNMVP 1 49365, x 1.5. E, 
posterior view of NMVP 109781, x3. F, C ray view of NM VP1 1 0630, x3. 







FIG 60. Detulmcrinus urntgiits sp nov A. crown in 
anterior lateral view of NMVP109788 from 
NMVPL300, x2.5 B, posterior view ot NMVP 109779 
from NM VPL300. *3 C. lame specimen from SW side 
of Bald Hills. luifKilmoreNM VP1 09 1 87, x2.5, D. cup 
NM VP 109789 from NMVPL300. o 


MG 6 1 A, C, 1 ), ‘iDendrocrinus arnigins sp nov, A. crown in anterior view NMVP1 086 1 9 from NMVPL252. 

3 C d). D ra\ view ot incomplete crown w ith successive latex pulls from same specimen showing exterior fC' j 
and interior ( D ) oi anal tube ot NM VP 1 49358 from N M VPL252, x3, B. I )endrocnmts anvgitis sp, nov crow n 
in anterior view NM VP 109786 from NMVPL300, x3 
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FIG 62 Dendmcnmts amtgius sp. nov. A,C, part and counterpart of holotype crown with small asterozoan at 
base ofNMVP 109774 from NMVPL300,x2.5. B, crown m C ray v le w o f NM V P 1 0 9 790 fro m NM V PL 3 0 0 , x 3 . 


DIAGNOSIS. Crown subcy lindrical to evenly 
subcortical, 75mm long, with anal tube longer 
than amis. Cup plates thin, smooth except for rav 
ridges variably expressed from specimen to 
specimen. Radianal pentagonal, in inferoradial 
position beneath C radial. Radial facet occupying 
3/4 or more of radial width, circular, gently 
declined. Anal X supporting 3 anals becoming 
plicate and succeeded by very tall plicate anal 
tube. Arms uniserial, isolomous, brandling 5 or 
more times, nonpinnulate. Stem very narrow, 
circular in section, noditaxis Nl, with longer 
nodals projecting slightly laterally. 

DESCRIPTION Crown very long, almost 10 
times as long as maximum cup width, with anal 


tube extending well beyond arms. Cup conical, 
moderately long and flared, length about equal to 
maximum width. Thecal plates thin, smooth, 
with depressed comers in some specimens, with 
ray ridges well-developed on some specimens 
(particularly on radials). lnfrabasals 5, 
pentagonal, longer than wide, tapering strongly 
proximally. with high obtuse angle between 
upper 2 sides, fully visible laterally except for 
basal flange against top of stem Basals 5. hex- 
agonal, longer than wide; posterior basal 7-sidcd, 
supporting anal X distally. Radials 5, hexagonal, 
w ith distal 2 sides angling up inside the radial 
facet; radial facet occupying 3/4 or more of radial 
width, circular, gently declined outwards, with 


FIG 63. Demlrocrinus amtgius sp nov. all crowns from NMVPL1925. A, NMVP1 12140, xl.8. B, 
NMVP1 12137, xl.8 C, NMVP1 12133, xl.8. D, NMVPJ49359, xl.8. E, NMVP1 12138. xl.8 F, 
NMVP1 12141, x0.9. 
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weak transverse ridge. Anal plates in cup 2: anal 
X large, 6-sidcd, as long as wide, in radial circlet, 
on same level as C radial but slightly longer than 
D radial; radianal, pentagonal, in inferradial 
position proximal to C radial from which it is 
separated by a horizontal suture. Anal sac longer 
than arms, straight, of 10 vertical columns of 
plicate plates. Anns narrow, circular to deep 
U-shaped in section, with deep V-scctioned 
furrow on inside covered by small cuncate 
covcrplatcs. iso to mous. dividing 5 or more times, 
with priinibraeh 5 axillary (6 in A ray), 
secundibrach 8 axillary. Stem circular in section, 
hctcromorphic. with nodals longer and of slightly 
greater diameter than intcrnodals. 

REMARKS. The only record of Dendrocrinus 
from Australia (D. saundersi Jell in Jell & 
Holloway. 1983) is possibly the youngest record 
of this essentially Ordovician genus globally, 
coming from near the Sihiriaii/Devonian bound- 
ary. Ludlow' species are apparently unknown but 
the type species is from the Wenlock of New 
York. This new species from the Ludlow' helps to 
link saundersi back to the bulk of the genus. As 
with my discussion of D. saundersi many of the 
Northern Hemisphere species remain difficult to 
compare because they have not been revised this 
century . Nevertheless, it appears the plicate 
ornament on the veiy long anal tube beginning on 
the 1 st anal distal to anal X, broader radial facets, 
radianal in inferradial position and low ray ridge 
ornament separate this from known species of the 
genus including the type which also has quite 
large low er anal plates filling the entire interray. 
D. saundersi has a smooth slender anal tube, 
fewer branches in the arms and more obviously 
beaded stem. 

Material assigned to this species from 
NMVPL1925, in Dry Creek adjacent to the rail- 
way line under the bridge on Saunders Road, E of 
Kilmore. has a markedly different appearance to 
that from NMVPL300 to the SE. The NMVPL- 
1 925 matrix has a fine crinkly cleavage and as the 
locality is close to a fold axis ( Vandenberg, 1 992) 
within the Kilmore East Synclinorium 1 suggest 
that a lot of the sharp angle bends in some cup 
plates arc due to this cleavage. Depending on 
their orientation to the tectonic forces some 
specimens have been shortened others have been 
elongated and narrowed. How ever, the very' long 
plicate anal tube (Fig. 63A.E) and the radianal 
symmetrically below C radial (Fig. 63D) along 
w ith the nature of the stern and numerous arm 



FIG. 64. Dendrocrinus sp. B ra> view of cup 
NMVP 100491 from NMVPL1927, x3. 

branchings arc sufficient to be confident of the 
identification. 

Two specimens from NMVPL252 in the Locli- 
kovian arc very' tentatively referred to this 
species even though only the anterior is available. 
The more complete specimen (Fig. 62 A) matches 
extremely closely, typical specimens from 
NMVPL300 (Fig. 62B). In the Devonian 
specimen the stem appears w ider relative to the 
cup and what appears to be the anterior of the anal 
tube miming from betw een the A and B radials to 
about 11 o'clock beneath the anus lacks the 
plicate ornament. How ever, the second specimen 
from the same locality clearly show s the plicate 
ornament. There are no other know n species 
from NMVPL252 to which these specimens 
could be assigned unless they represents a new 
taxon. Therefore we make very doubtful 
assignment to D. arrugius fully aware that this 
would infer an cxtrcmly longranging species. 
Ludlow' to Lochkovian. A number of other 
species do have this range in the Melbourne 
Trough sedimentary structure. 

Dendrocrinus sp. 

(Fig. 64) 

MATERIAL NMVP10049I from NMVPL1927 at the 
crossing of Broadhurst Creek by the Kilmore to Wandong 
Road. 

DESCRIPTION. One side of cup ( A-C rays only) 
preserved; cup low-; conical, of smooth thin plates 
with broad low median ray ridges, lnfrabasals 5, 
pentagonal, more or less cquidimcnsional, w ith 
proximal margin projecting out medially. Basals 
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5, hexagonal, longer than wide; A-B basal with 
straight horizontal suture dividing it into 2 
pentagonal plates. Radials 5, pentagonal except 
B radial with an extra side against radianal and C 
radial with one less side because of horizontal 
base against radianal, with low indistinct radial 
ndges emanating from centre just below radial 
facet angustary. only gently declivate. Radianal 
only anal plate available, pentagonal, in 
inferradial position proximal to C radial, 
separated by horizontal suture, with low ridge 
running proximal ty from C radial and dividing 
ncarmidiength and continuing onto basals. Amts 
5. deep U-shaped in section, with deep V-shaped 
groove on inner side, apparently isolomous, with 
3rd primibrach axillary. Stem unknown. 

REMARKS This specimen is too incomplete to 
provide a full species concept but it has some 
features that make il unique. It is the only crinoid 
from this horizon, flic radianal in inferradial 
position proximal to the C radial identifies it as 
Daulmcrinus. T he divided AB basal is unknown 
m any other cladid. it could he an aberrant 
specimen, which l consider most likely or ir could 
he the last remnant of a 4th circlet of cup plates 
(liar may have been in its ancestry. The latter 
possibility suggests derivation front 4eihocrhws 
as suggested by McIntosh (1983). 

Family PLICODENDRGCRfNIDAE nov. 

DIAGNOSIS. Cup low to high conical, thecal 
plates with narrow, radial ridges; infrabasais 5; 
radial facets poorly developed, transverse ridge 
usually absent but when present bisected by 
prominent V-shaped ambulacra! groove; 2 or 3 
anal plates in cup: rarely wnh mlernjdianal, radi- 
anal either pentagonal and in inferradial position 
or quadrangular arms usually i so tom o us, rarely 
heterotomous; outer faces of proximal brachiafs 
mostly angular; anal sac straight, inflated, of Ihin 
plicate plates. 

GENERA ASSIGNED. Plfcod&iiiwrintis Brower. 1995 
l Upper Ordovician (Ashgill); central USA). 
ContpOgiaimis Johson & Paul. 1979 (Lower Ordovician 
i A renig); northern Greenland). Halmtsucritnis gen. nov. 
(Silunan (Ludlow); central Victoria). 

REMARKS. The concept of this family was first 
documented in an unpublished thesis by George 
McIntosh ( 1 983 ) and when he refereed this paper 
he insisted that i name the family from this dale 
upon which I insisted that I acknowledge the 
origin of the concept. McIntosh 1 1983) separated 
D. easel from Dendrocrimts as type of a new 
genus and used that genus as the type of a 


subfamily of the Deudroerinidae including 
Compagicrinus and a new' genus based on 
b'ohyoi riims rciwanni Goldring, 1934 from the 
Middle Devonian of New York.. Thus when 
Brower (1995) established Plicodemlrocrirws 
with D. Casei as type species he endorsed 
McIntosh's generic concept but with a different 
name. It was the group of species now asigued to 
Plicodendrocrimis that Jobson & Paul 1 1 979) had 
in mind when they showed Compugicnrws 
giving rise to Dendrocrhms Their figure would 
now be modified to show the Plieodendrocrim- 
dac continuing on beyond the Middle Silurian 
and a parallel arrow for the Dendroerinidae 
which has very similar stratigraphic Tange. 
McIntosh's subfamily concept remains in tact 
and now takes its name from Browser's genus. In 
this paper J employ McIntosh's subfamily 
concepr at family level because with the 
description below' of Ludlow and Lochkov 
members it is clear that the lineage continued 
from the Lower Ordovician through Lhe middle 
Palaeozoic independent of Dendrocnnus and 
although it may contain the ancestor of the 
Dendrocnnidae that is a reeognisably distinct 
lineage that should be treated as such The 
diagnosis used here is Me hi tosh's with minor 
modification to accept the Australian genus 

Plicodendrocrimis Brower. 1995 

TATE SPECIES, Poreiiocrinites lOcndrncrinus) ms) rf 
Meek, 1871 from the Upper Ordovician of USA: by 
original designation. 

DIAGNOSIS. T\vo anal plates in cup; infcrradi- 
anal absent; superradianal pentagonal, itt 
inferradial position proximal to C radial. Anal sac 
inflated, elongate, of staggered columns of 
strongly plicate plates proximally. wiih 
numerous < 20-30 ) randomly arranged sets of sac 
plates distally. Arms isotompus, nori-pinnulatc, 
proximal brachials angular or cuneiform, with 
distinct comice-like flaring in distal direction. 
Stem pentastcllatc or decagonal to round, lacking 
penlameres. 

INCLUDED SPECIES. The type, Dcmlmcnnus 
gran dint hits Rnmsboltom, 1961, D. rugocvaifm:, 
Rumsbottom, 196 L D&itfcochulis pivhosfid kirns Billings, 
1857 and P. australis sp. nov. 

Plicodetidrocrinus australis sp. nov. 

(Figs 65B-E. 66B) 

ETYMOLOGY. Latin australis, southern. 

MATERIAL. HOLOTYPF.: NMVPI00I9I. PARATYPE 
NMVP1 12129 from NMVPL252. 
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FIG 65 A, Shintocrinus rtchi sp nov, posterior view of crushed crown of holotype NMVPI49390 from 
NMVPL1990,x2.5 B-E, PHcodeudmcriuus australis sp nov. B.C. part and counterpart of crown (B stem and 
infrabasal circlet only) NMVP112 129, x2. D,H, D ray and postenor views of holotype crown NMVP100191, x3 


DIAGNOSIS. Thceal plates with low. narrow 
radial ornament and fine subsidiary interradial 
ridges parallel to the radial ridges; radial facet 
narrow relative to radial w idth; 4th primibraeh 
axillary; arms isotomous. dividing at least 3 
times Stem decagonal, round proximally. with 
distinet nodals and intemodals becoming less 
differentiated distally. 

DESCRIPTION. Crown subcylindrical, 15mm 
long. Cup low. conieal. w ider than long. Theeal 
plates, thin, prominently ornamented with 
\crtieal (on radials and posterior interray), 
horizontal (on radials and basals) and diagonal 
(on all plates) ridges continuous from plate to 


plate; major ridges at right angles to interplate 
sutures, radiating from just below facet on 
radials. from middle of basals, radianal and anal 
X and from midpoint of proximal margin against 
stein on infrabasals. secondary ridges between 
main ridges running to comers of plates. Infra- 
basals 5, pentagonal, as w ide as long, smallest 
plates in cup, upflarcd. visible in lateral view 
except for bases resting on stem. Eaeh infrabasal 
w ith 3 ridges originating from centre of base; 2 
run diagonally onto adjacent basals. 3rd vertical 
to upper comer not extending further. Basals 5, 
hexagonal, largest plates in eup. longer than 
w ide. with eentral elevated point as origin of 6 
major ridges continuous onto contiguous plates 
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FIG. 66. Sketches of holotypes to show posterior 
plating (C radial heavily outlined). A, Shiutocrinus 
richi sp. no v., B, Plicodetubvcriims australis sp. nov. 


markedly hcteromorphic in proximal part of stem 
but almost uniform distally. 

REMARKS. Tills species is most simply dis- 
tinguished from the other 5 speeies. all from the 
Ordovieian of the Northern Hemisphere, by its 
decagonal to rounded stem but also by its finer, 
more elaborate thecal plate ornament. Although 
the holotvpc cup is crushed the central peak of the 
radianal and the C radial arc in a vertical line to 
confirm this dendroeinid feature. Although the 
upper extension of the anal sac is not available it 
does not seem likely, from the amis closing 
around the sac in the hololvpe, that it is so promi- 
nently expanded as it is in P. grandituhus. P 
mgocyathus is distinguished by the coarse radial 
ornament on thecal plates. 

Shintocrinusgcn. nov. 

TYPE SPECIES. Shintoeiinns cometensis sp. nov. 

ETYMOLOGY. An anagram from Intosh, for Geoige 
McIntosh of the Rochester Museum. 

DIAGNOSIS. Two anal plates in cup; radianal 
subquadratc to pentagonal; anal sac inflated, of 8 
staggered rows of plicate sac plates: arms 
isotomous; proximal brachials angular, with 
distinct eomiee-like flaring; stem round. 


at right angles to intcrplatc sutures, with second- 
ary ridges running to plate eomers not always 
originating at centre; posterior basal 7-sidcd and 
with 7 major ridges, with 3 distal riges running to 
D radial, anal X and radianal. Radials 5, pent- 
agonal. width about equal to length, with 6 major 
ridges radiating from centre just proximal to 
facet, with 2 horizontally to adjacent radials. 2 
diagonally to basals and 2 diagonally to distal 
eomers of radial distal to facets. Radial facets 
angustary, U-shaped Just distal to midlength of 
radial. Two anal plates in cup; radianal pent- 
agonal, in inferradial position proximal to C 
radial, with 5 main ridges radiating from centre to 
contiguous plates; anal X large, symmetrically 
distal to CD basal in radial circlet, with 7 main 
ridges radiating from the centre, with 
asymmetrical ridge diagonally to radianal. Anal 
sac long, composed of columns of plicate plates, 
with strong vertical ridge on posterior midlinc. 
Anns isotomous. non-pinnulate, narrow and 
deep giving liigh U-shaped sect ion with angular 
outer margin, bifurcating on 4th primibrach. 4th 
sccundibrachand 7lh lertibrach. Stem decagonal 
(most noticeable in iiitcrnodals) in section, 
consisting of alternating nodals and intcmodals. 


INCLUDED SPECIES. The type, S. richi sp. nov. and 
possibly S. costains (Angelin, 1878) (i.e. Pvcnosaccns 
scmbiculatus in part of Springer, 1926, pi. 11, fig. 10). 

REMARKS. This genus shares with Plico- 
clerulrocrinus its isotomous arms, its 
conservative radial facets, thin cup plates and 
straight anal tube but differs from it principally by 
the position of its radianal. by its arms branching 
only 3 limes and round stem. Shintocrinus differs 
from Holmesocrinus in the nature of the stem, 
slightly different position of the radianal (more to 
left of C radial than inferoradial) and in type of 
ornament although the latter is variable within 
Holmesocrinus. 

Shintocrinus cometensis sp. nov. 

(Figs 67, 68) 

ETYMOLOGY From the vicinity of Comet Creek Mine. 

MATERIAL. HOLOTYPE: NMVP1 09778. PARAr 
TYPES: NMVP 109771, 109801, 109803. 109808, 
109812, 109818, 149366-149368 all from NMVPL300. 

DIAGNOSIS. Cup low conical; thecal plates 
with many radiating rays (i.e. more than 1 per 
side) particularh in basal circlet; radials about as 
long as wide; radial facet very narrow, circular: 
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two anal plates in cup; radianal subquadrate, 
below and just left of C radial; anal X large with 
dominant radial ornament; anal sac longer than 
arms, with 4 strong vertical ridges joined by finer 
diagonal ridges, with distal portion of irregular 
polygonal plates; stem circular. 

DESCRIPTION. Crown conical, 35mm long, 
with aims 6 times as long as cup. Cup low con- 
ical, slightly wider than long. Thecal plates thin, 
ornamented with broad low radial ridges 
continuing across sutures between basal and 
radial circlets and anal plates. 

Infrabasals 5, pentagonal, about as wide as 
long, smallest plates of cup, upflared, completely 
visible in lateral view except for proximal flange 
resting on stem, smooth except for broad low 
ridge on distal sutural margins connecting to 
similar ridges on adjacent basals. Basals 5, 
hexagonal, about as wide as long, about same size 
as radials, with low wide main ridges forming 
vertically elongate cross and continuing to 
radials and infrabasals, with horizontal sec- 
ondary ridges (2 or 4) continuing horizontally 
onto adjacent basals; posterior basal heptagonal, 
supporting anal X distal ly, with strong ridge from 
centre continuing onto anal X and distally along 
anal sac, with strong upper ridge running onto 
radianal rather than C radial. Radials 5, pent- 
agonal, as wide as long, with 4 prominent ridges 
radiating from centre just proximal to radial facet 
and continuous onto adjacent basals, radials, anal 
X or radianal; radial facet angustary, U-shaped, 
with distal 1/2 of radial extending distally around 
facet. Anal plates in cup 2: anal X pentagonal, in 
radial circlet, with 5 strong radial ridges to 
posterior basal, anal sac, adjacent radials and 
radianal; radianal subquadrate, proximal and left 
of C radial, with broad low crossed ridges 
continuing to contiguous plates. Anal sac longer 
than aims, consisting of columns of plicate anals 
proximall y becoming less regular and polygonal 
distally, with strong low wide ridge along 
posterior side on proximal portion. Arms 
isotomous, narrow, deep U-shaped sectional 
shape, with angular outer edge, dividing 4 times 
at 4th primibrach, 4th secundibrach, 7th 
tertibrach and at a similar distance again (no 
specimen well enough preserved to be able to 
count distal brachials). Stem circular in section, 
of uniform diameter over available length, 


irregularly dimorphic with some sections of stem 
having 3 or 4 identical columnals adjacent to each 
other but most of stem with nodals of larger 
diameter alternating with smaller intemodals in 
noditaxis pattern N212, with subtle expression of 
decagonal section in some intemodals in some 
specimens. 

REMARKS. This species is distinguished from 
S . hchi by its cup plate ornament with secondary 
ridges, probably by the shape of the radianal and 
by the slightly different stem structure. The 
Swedish S. costatus has some secondary ridges 
on the thecal plates but the major ridges are still 
narrow and discrete by comparison with the 
Australian species. 

Shintocrinus richi sp. nov. 

(Figs 65A, 66A) 

ETYMOLOGY For Tom Rich, my former col league at the 
Museum of Victoria. 

MATERIAL, HOLOTYPE: N MVP 149390 from 
NMVPL 1 990. 

DIAGNOSIS. Radianal large, pentagonal, 
proximal and left of C radial. Thecal plate orna- 
ment of fine radial ridges continuing distally on 
anal tube. 

DESCRIPTION. Crown conical, estimated 
50mm long. Cup low conical. Thecal plates thin, 
ornamented with narrow wire-like radial ridges 
continuing across sutures between all cup and 
anal tube plates. 

Infrabasals and basals collapsed, indistinct 
except for part of BC basal showing ornament. 
Radials 5, pentagonal, as wide as long, with 4 
prominent ridges radiating from centre just prox- 
imal to radial facet and continuous onto adjacent 
basals, radials, anal X or radianal; radial facet 
angustary, U-shapcd, with distal 1/2 of radial 
extending distally around facet. Anal plates in 
cup 2: anal X 7-sided, in radial circlet, large with 
7 radial ridges to posterior basal, anal sac, 
adjacent radials and radianal, with vertical ones 
stronger than others; radianal proximal and left of 
C radial, with 5 fine radial ridges suggesting 
pentagonal shape (outline not clear). Anal sac 
long, of columns of plicate anals, with strong 
ridge along posterior side proximal ly. Arms 
isotomous, narrow, deep U-shaped sectional 
shape, with angular outer edge, dividing at least 3 


FIG. 67. Shintocrinus comctensis sp. nov., all crowns from NMVPL300. A, NMVP 149366, x3. B, 
NMVP109818, x3. C,F, D ray view of NMVP109801 , x3 and x6. D, C ray view of NMVP149367, x3. E, 
NMVP 109803, x3. G, NMVP 1098 12, x2.75. 
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(and probably 4) times, first division at 4th primi- 
bracli. Stem circular in section, of unifonn 
diameter over available length, lieteromorpliic, 
columnals long, of unifonn diameter, with latus 
near midlength of differing widths. 

REMARKS. This species is based on a single 
crushed and poorly preserved specimen 
preserved in friable siltstonc so its assignment 
could be considered tentative. It is distinguished 
from other species of the genus by its sharp fine 
radial ridge ornament and probably pentagonal 
radianal. Its crown resembles that of 
PHcodendrocrinus australis sp. nov. but that 
species has its radianal directly beneath the C 
radial and a distinctive stem although the 
proximal part of its stem resembles that of S. 
richi. Doubtless these species of Plicodendro- 
crinus and Shintocrinus are closely related but 
knowledge of the Australian species is poor so I 
refrain from any speculation on relationships. 

Holinesocrinus gen. nov. 

TYPE SPECIES, fhhnesocrinus enidac sp. nov. 

ETYMOLOGY. For Frank and Enid Holmes of 
Melbourne for their unstinting assistance in the field and 
donation of specimens. The specific epithet is for Enid who 
collected the holotype. 

DIAGNOSIS. Cup long, slender, conical. Thecal 
plates with prominent radial ridge ornament or 
smooth. Infrabasals 5, pentagonal, with ridges 
crossing close to proximal margin and running 
into different lobes of stem. Basals 5. hexagonal 
except for heptagonal CD basal, with radial ridge 
ornament. Radials 5. with horscshoc-sliapcd 
facets more than 1/2 radial width: C radial with 
only 5 radiating ridges, smaller and further 
distally in cup than others. Arms uniserial. 
narrowly horseshoe-shaped in section, branching 
isotomously 4 times: primibrachs. sccundibrachs 
and tertibrachs 4 or 5 axillary. Radianal 
pentagonal, proximal mid slightly left of C radial; 
anal X heptagonal, in radial circlet, with 5 
radiating ridges, supporting single anal plate 
above: anal tube as long as arms, of plicate plates. 
Stem pentalobatc, heteromorphie, with large 
circular nodals separated by 3 pentagonal 
internodals the middle one being slightly wider 
than the other 2, noditaxis N212. 


REMARKS. The prominent radial ridge ornament 
is distinctive of earliest cladids. Aethocrinus 
Ubaghs. 1969 (type species A. moorei 
Ubaghs.1969 from the Lower Ordovician of 
southern France) is distinguished by the extra 
circlet of plates in the cup, pcntamcric stem and 
wider radial facet. Holinesocrinus is assigned to 
the Plicodcndrocrinidacbecause of the width and 
horseshoe-shape of radial facets, long anal tube 
of plicate plates, uniserial non-pi nnulate anus, 2 
circlets of plates proximal to the radials and 
radianal situated proximal and only slightly left 
of the C radial. It differs from other members of 
the family principally in its distinctive stem 
structure of pentagonal internodals between 
greatly expanded circular nodals. It is further 
separated from Plicoderulmcrinusby its radianal 
being proximal and left of the C radial and from 
Compagicrinus by having 1 radianal. It most 
closely resembles Shintocrinusbut that genus has 
anal X in the radial circlet with its distal margin at 
the same level as the distal margin of the radials 
and a more elaborately ornamented and longer 
anal tube. Shintocrinus and llolntesocrinus 
almost certainly evolved from a common 
ancestor among Ordovician or Llandovcty plico- 
dendrocrinids but represent separate lineages 
clearly defined by the different stem structures. 

Holinesocrinus enidac sp.nov. 

(Figs 69, 70) 

MATERIAL. HOLOTYPE: NMVP100112. PARA- 
TYPES: NMVP100102, 100104, 100107. 100108, 
107107 all from NMVPL1923. 

DIAGNOSIS. Cup strongly ornamented with 
prominent narrow radial ridges on all plates 
Radianal with 5 radiating ridges. 

DESCRIPTION. Crow n subcylindrical, 45mm 
long, with anus more than 8 times as long as cup. 
Cup low conical. Infrabasals 5, each with midlinc 
miming into a longitudinal groove on stem, with 
rounded ridges emanating from near bottom 
comers then crossing near proximal edge and ex- 
tending across distal sutures at right angles, 
w ithout transverse circular ridge. Basals 5, hex- 
agonal, each with 3 ridges normal to margins and 
crossing each other in middle of plate, with ridges 
continuous with others on adjacent circlets and 
third with annular ridge on othcrbasals; CDbasal 
heptagonal, with extra ridge beginning at 


FIG. 68. Shintocrinus come ten sis sp. nov.. all crowns m lateral view from NMVPL300. A, posterior view of 
NMVP 109771, *2.75. B,E, posterior view of holotype NMVP 109778. x6 and x3, respectively. C. posterior 
view of NMVP 1 09808, x4. D, NMVP149368. x3. ' 
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FIG. 70. Holmesocrinus enidae gen. et sp. nov., sketches of plate 
arrangements with radial ridge ornament shown on cup plates and 
radials black except for the radial ridges. A,B, NMVP10Q112 (Fig. 
69C) and NMVP 100 102 (Fig. 691), respectively, in posterior view 
showing pentagonal radianal. C, D, NMVP100107 (Fig. 69E) and 
NMVP100108 (Fig. 69H), respectively, in anterior view. 


midpoint and running distally 
across anal X onto anal tube, 
otherwise ridges same as on 
basal s. Radials in contact except in 
posterior interray where anal X 
intervenes in circlet, hexagonal, 
with horseshoe-shaped radial 
facet almost horizontal to slightly 
downsloping and occupying 
approximately 1/2 width of plate, 
with same 3 ridges as on basals 
but crossing just proximal to 
radial facet, with separate ridge 
begimiing at point of crossing of 
other 3 and running distally along 
arm, with 2 diagonal ridges 
finishing at distal margin of 
radial; C radial smaller than 
others, further distally in cup than 
others, with B radial proximal and 
right of it so that 1 ridge does not 
continue and only 5 plus the arm 
meet in the crossing of the ridges, 
in contact with radianal and anal 
X radianal pentagonal, with some 
variation in ridge pattern across it 
but with ridges crossing each 
suture at right angles to continue 2 
diagonal ridges but introducing a 
section of transverse ridge that is between the 
basal and radial circular ridges; anal X 7-sided, 
supporting very long anal tube of strongly plicate 
plates. Arms narrowly horseshoe-shaped in 
section, with primibrach 4 or 5 axillary with 
apparent consistency in each individual, with 
brachials becoming shorter distally, with 1st sec- 
undibrachs and 1st tertibrachs in contact for a 
short distance (< height of the columnal) distal to 
the midline of the axillary. Stem pentagonal to 
pentalobate in section, becoming circular 
distally, heteromorphic; nodals large, circular, 
twice diameter of rest of stem, almost twice 
length of other columnals; noditaxis N212; full 
length of stem not known. 


There has been a certain amount of dislocation of 
cup plates in some specimens and the sutures are 
not clear on several specimens as they are deep in 
the recesses between ridges. Nevertheless sutures 
are readily determined by projecting the suture 
from where it crosses the ridge. There is some 
intraspecific variation in which brachials are 
axillary and also in the structure of the stem 
(order of columnals) but in general it is a uniform 
species. It is distinguished from all other plico- 
dendrocrinids by the nature of its stem except for 
H. idaensis which has an unomamented cup. 

Holmeseocrinus idaensis sp. nov. 

(Fig. 71) 


REMARKS. There is some variation in cup 
shape with those that are more narrowly conical 
also having almost knife-edged outer faces to 
amis. This suggests that there has been some 
degree of tectonic compression of those speci- 
mens but such distortion is not uniform in the 
echinoderms or the co-occurring brachiopods. 


ETYMOLOGY. For Mount Ida, north of Heathcote, in the 
vicinity where the species occurs. 

MATERIAL. HOLOTYPE: NMVP59256 (counterpart = 
NMVP 148625). PARATYPE: 148623 from locality 52 of 
Thomas (see Talent, 1 965, fig. 1), Parish of Redcastle, N of 
Heathcote, in clean orthoquartzite. 


FIG. 69. Holmesocrinus enidae gen. ct sp. nov., all crowns from NMVPL1 923. A,F, C,D, part and counterpart of 
holotypc NMVP 1001 12, x2, x4, x2 and x4, respectively. B, NMVP 100 1 04, x5. E, NMVP 100 107, x2.5. G, 
NMVP1O7107, x3. H, NMVP1Q0108, x5. 1, NMVP100102, x3.5. 
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DIAGNOSIS. Crown conical, 45mm long. Cup 
smooth, without radiating ridges. Stem with 
nodals barely wider than intemodals proximally, 
becoming greatly enlarged distally with rounded 
latus. 

DESCRIPTION. Cup low conical as long as 
wide. Thecal plates thick, smooth, slightly 
depressed at comers. Jnfrabasals 5, pentagonal, 
as long as wide, upflared, fully visible laterally 
except for lower flange resting on stem, with 
central basal projection in line with angle of stem. 
Basals 5, about as long as wide; posterior basal 
7-sided, supporting the anal X distally across a 
horizontal suture. Radials 5, pentagonal, as long 
as wide, largest plates in cup; radial facet, pene- 
plcnary to plenary, round, subhorizontal. Two 
anal plates in cup: radianal quadrate to rect- 
angular, proximal and left of C radial; anal X in 
radial circlet, same shape as radials. Anal sac 
poorly presented, with central posterior column 
of smooth plates, may be short slim and straight, 
mostly unknown. Arms isotomous, narrow, deep 
U-shaped cross section, dividing 3 times on 
4th-6th brachial each time; brachials rectangular, 
nonpinnulatc. Stem pentagonal in section 
proximally, hcteromorphic, noditaxis Nl, with 
nodals up to and sometimes more than twice as 
long as and slightly wider than internodals; 
distally internodals becoming exceptionally 
expanded, with rounded latus. 

REMARKS. Generic assignment of this taxon 
depends heavily on stem structure which matches 
that of //. enidae very closely in having pent- 
agonal intemodals and greatly expanded circular 
nodals with primintemodals becoming circular 
distally. The difference in cup ornament could be 
considered a generic feature but this disparity is 
observed between congeneric species in other 
dendrocrinoid genera and so Holmesocrinus is 
considered best identified by the stem structure. 
As in H. enidae the radianal is proximal and left 
of the C radial, the radial facets are peneplenary 
and the arms branch isotomously. 

Family THALAMOCR1N1DAE Miller & 
Gurley, 1895 

The family was broadly interpreted by 
McIntosh (1979) to include 13 genera but he 
(1983) later redefined the family more closely 
with 7 genera including 3 genera not included in 
1979. In 1988 McIntosh & Brett recognised the 
priority of Thalamocrinidae and reorganised the 
family content once more. We acknowledge that 
classification of primitive cladids is far from 


settled at both familial and generic levels and thus 
retain the broader concept of the family. 

Antihomocrinus Schmidt, 1934 

TYPE SPECIES. Homocrinus tenuis Bather; 1893 from 
the Wenlock of Gotland, Sweden. 

DIAGNOSIS. Cup high conical; thecal plates 
smooth, thick; 2 anal plates in cup; radianal quad- 
rangular; anal sac straight, long, nonplicate; radial 
facets peneplenary; arms branching isotomously 
on first 2 divisions, third divisions may be at 
different heights in same ray; stem circular in 
section, hcteromorphic proximally. 

REMARKS. The type species has a round stem 
whereas other species assigned by Schmidt 
(1934, 1941) have pentagonal-stems and may not 
belong to the same lineage. There is little to 
choose between Bactrocrinites and 
Antihomocrinus and indeed Schmidt’s (1934) 
original diagnosis mentioned only that the 
infrabasals and basals of Antihomocrinus were 
more normally proportioned i.e. not elongate as 
in Bactrocrinites . The Australian species is 
assigned here on the basis that its cup plates arc 
not nearly as elongate as in Bactrocrinites and its 
stem is round in section as opposed to pentagonal 
in Bactrocrinites (Schultze, 1867, pi. 5, fig. Ig). 

McIntosh (1983) noted the only significant 
distinction between the type species of Anti- 
homocrinus and Lasiocrinus Kirk, 1914 as the 
isotomous vs. heterotomous arm branching, 
respectively. The new Australian species has 
isotomous ami branching in the lower 2 divisions 
but the 3rd divisions, in many cases, are at dif- 
ferent heights in the same arm. In at least one 
specimen (Fig. 75A-C) the arms branch isotom- 
ously but the branches nearest to the central axis 
of the ray form 2 straight vertical columns and all 
lateral branches move asymmetrically away from 
the central axis. These features could be regarded 
as beginning to evolve from isotomous towards 
heterotomous arms and thus intermediate 
between the 2 genera. 1 place the new species in 
Antihomocrinus because the arm branching 
comes closer to the isotomous condition. 

Antihomocrinus chapmani sp. nov. 

(Figs 72-77) 

ETYMOLOGY. For Frederick Chapman, for his con- 
tribution to Victorian Palaeozoic faunal studies. 

MATERIAL. HOLOTYPE: NMVP108630. PARA- 
TYPES: NMVP1001 70, 108606, 108612, 108616, 
108631, 108632, 108639, 108648, 108687, 109769, 
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FIG ITi.AnuliomocrinnscItapmciiii sp. nov., all incomplete crowns From NM VPM 924. A, F. pari and counterpart 
of NMVP1 09757, x3 (F with radtanal central). B.C. jxirt ;ind coiiLilerpartofNMVP 109225. D.ll, part and 

counterpart ol'NM VP 1 092 1 7, x3. E, NMVP 109227, *3. G NMVP109751, x3. 


FIG. 72. Antihomocrinus chapman) sp. nov., all crowns ui lateral view tioni NMVPL300 A. NMVP149369. 
*2.7 B NMVP 1 09797. x2 7.C,NMVP109792.*2.7 D.Crav view ofNMVP 109770. x2. 7. E. NMVP I IOo25. 
s.2 ,7. F, NMVP149370. x2.7. G. NMVP14937 j , x2.7. H, NMVP 1 09799. x2.7 
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14G 74. Antihomocrinus chapmam sp, nov. , all lateral views of incomplete crow ns from NMVPL252 except F 
from Chiniside Park (NMVPL 1 922 ) A, anterior view of crown NM VP 1 09769, x2 .4 B,D, part and counterpart 
of cup NMVP108616, x2,4, C, posterior view including part of anal tube of NMVP149360, x2 4, E, antenor 
view of crow n w ith anal tube evident NMVP149372, x2 4 F, cup NMVP 107090, x2.4. G, D ray view of cup 
NMVP 108687, x2,4 I, anterior view of crown with anal tube but no arms preserved NMVP 14936 1 , x3.2. IT 
Dictenocrinus ihaeypus sp nov. , antenor view of crown NMVP 1 086 1 2, x2 5 









TIG 77. y iiitihotttocmiiistlutpniani sp. nov., all crowns or partial crowns from NMVPI 229 A.NMVP1086SS. 
x.r B 7 NMVPI 091 57. x3. C.l), part and counterpart of NMVPI 00167, x3 and >2, respective!) 1:-(L 
NMVPI 00 154. x5. »5 and x3. respectively. 11, NMVPI 08953. >3 


98 


MEMOIRS OF THE QUEENSLAND MUSEUM 


112131, 149360, 149361, 149372 from NMVPL252. 
NMVP 1 092 1 7, 109225, 109227, 109751, 109757 from 
NM VPL 1 924; NMVP 1 07090 from Chimsidc Park Estate, 
Lilydale. NMVP100154, 100167, 108688, 108953, 
109157 from NMVPL229; NMVP 109770, 109792, 
109797, 109799, 110625, 149369-149271 from 
NMVPL300. 

DIAGNOSIS. Cup high conical. Infrabasals 
almost as long as basals. Radial facets anguslary. 
Anns uniserial, branching isotomously up to 4 
times. Anal tube long, with curved tip, of vertical 
columns of smooth (smaller specimens) to radial- 
ly ornamented polygonal plates. Stem circular in 
section, hcteromorphic, becoming unifonn dis- 
tally; nodals longer but only slightly wider than 
alternating intemodals. 

DESCRIPTION. Crown 30mm long, sub- 
cylindrical to subconical with distal arms flaring 
slightly. Cup conical, longer than wide. Thecal 
plates thick, smooth. Infrabasals 5, pentagonal, 
from 0.5 up to twice as long as wide, upflarcd, 
fully visible laterally except for lower flange 
resting on stem. Basals 5, same size or larger than 
radials, longer than wide; posterior basal 7-sided, 
supporting the radianal distally and slightly to the 
right across an oblique suture, with distal sutural 
margin supporting anal X not quite horizontal. 
Radials 5, pentagonal, as long as wide; radial 
facet, pcneplenary, round, subhorizontal, not 
declined. Anal plates in cup 3; radianal quadrate, 
proximal and left of C radial; anal X in radial 
circlet, same shape as but slightly smaller (i.e. not 
extending as far distally) than radials; proximal 
part of 3rd anal plate below distal margin of C 
radial. Anal sac long, of vertical columns of small 
smooth hexagonal plates, with plates in alternate 
columns bearing stellate ornament in larger in- 
dividualals (merely depressed corners in smaller 
individuals), with curved tip. Amis isotomous, 
almost circular in cross section, dividing 3 or 4 
times on 3rd-5th primibrach, 3rd or 5th sec- 
undibrach and on 7th tertibrach, uniserial with 
rectangular brachials throughout, with deep 
V-shaped furrow on inner side, nonpinnulatc, 
with 1st and 2nd divisions always at same level 
but with other divisions sometimes at different 
levels in same ami. Stem circular in section, 
noditaxis Nl, with nodals up to and sometimes 
more than twice as long as and slightly wider than 
intemodals, with fine central canal. 

REMARKS. I initially separated this material 
into 3 species based on relative sizes of infra- 
basals to basals, numbers of primibrachs per ami, 
width of the radial facet and relative sizes of the 


radianal. Although there is some consistency of 
the variation in these features between localities 
there are numerous exceptions and I think it more 
likely the collections from different localities 
represent variable populations (the variants in 
different proportions) of a long ranging (Ludlow 
to Lochkovian) species. A large number of illus- 
trations are provided to show the variation as 
much as possible. 

It differs from the German species in its round 
rather than pentagonal stem and from the type 
species by the stellate ornament on anal tube and 
heteromorphic stem but it is close to the type. 

Ancyrocrinus Hall, 1862 

TYPE SPECIES. Ancyrocrinus bid bos us I lall, 1862 from 
the Middle Devonian of New York. 

Ancyrocrinus sp. 

(Fig. 78) 

MATERIAL. NMVP107105 from NMVPL229. 

DESCRIPTION. Cup cylindrical, as long as wide. 
Thecal plates smooth. Infrabasals 5, pentagonal, 
wider than long, upflared, fully visible laterally 
except for lower flange resting on stem. Basals 5, 
largest plates in cup, only slightly longer than 
wide; posterior basal 7-sided, supporting the anal 
X distally across a horizontal suture. Radials 5, 
pentagonal, as long as wide; radial facet 
pcneplenary, round, declivate. Two anal plates in 
cup: radianal quadrate, proximal and left of C 
radial; anal X in radial circlet, similar size and 
shape to radials. Anal sac tall, of smooth poly- 
gonal plates. Arms almost circular in cross 
section, with deep U-shaped furrow on inner 
side, with 3rd primibrach axillary, uniserial with 
rectangular brachials throughout. Stem rounded 
subquadrate or subpentagonal in section, hetero- 
morphic, with nodals much longer and slightly 
wider than intemodals. 

REMARKS. This incomplete specimen is 
assigned to Ancyrocrinus based on cup shape, 
shape position and size of radianal and shape of 
the stem. The most distinctive feature of the 
genus, the grapnelhook termination to the stem 
has not been found at this locality but other 
features arc sufficient for assignment. It is left in 
open nomenclature because it is incomplete and a 
single specimen. 

Nassoviocrinus Jaekel, 1918 

TYPE SPECIES. Netemainus pachydactylus Sandbergcr 
& Sandbeiger, 1 855 from the Lower Devonian of Germany. 
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FIG. 78. Ancvrocnmts sp. A, crown with incomplete arms 
NMVP 1071*05 From NMVPL229. x4. B. sketch showing 
posterior plate arragement(C radial heavily outlined). 


DIAGNOSIS. Cup low conical thecal plates 
with or w ithout ornament; radianal quadrangular; 
radial facets angustary to pcncplenarv; anal sac 
long, straight, of regular columns of small plicate 
plates; anus isotomous. branching 3 or more 
times: stem pentagonal, hetcroinoipliic. 

REMARKS McIntosh (1983) reviewed this 
genus assigning 6 species from the Lower and 
Middle Devonian of Europe and North America. 
These Australian Ludlow species arc assigned by 
comparison with the type species with which 
they share the pentagonal hctcromorphic stem, 
quadrangular radianal. isotomous arms and 
general shape and proportions of the cup. 
Although V. longihrachiatus has perfectly 
smooth thecal plates unlike European 
representatives, the depressed comers of thecal 


plates in A corcoran i arc comparable 
with other members of the genus. 

Nassoviocrinus longihrachiatus 

(Chapman. 1903) (Fig. 79) 

Hotryocnnus longihrachiatus Chapman. 1903:108. 
pi. 1 8, Jigs 6-8. 

MATERIAL. LECTOTYPE: (designated here) 
NMVP390 & 392 (part and counterpart) from 
NMVPL 161 5. Other material NMVP 1 09174. 
109176 from NMVPL 161 5 and 
NMVP 109 1 77- 1 09 1 79 from the Upper Yana 

DIAGNOSIS Cup low conical: thecal 
plates smooth, unomamented; radial 
facet pcncplenarv: radianal 

quadrangular; anal X supporting 3 anal 
plates distally: anal tube long, straight, 
of vertical columns of plicate plates; 
arms branching isotomouslv, at least 3 
times; stem pcntastcllatc in section, 
heteromorphic 

DESCRIPTION. Crown subcvlindrical. 
35mm long. Cup low conical, wider 
than long. Thecal plates smooth, 
without ridges, lnfrabasals 5. 
pentagonal, wider than long, with 
lateral basal comers projecting slightly 
where they extend onto the projections 
in the stem. Basals 5. hexagonal, 
longer than wide, largest plates in cup: 
posterior basal with 7th side on distal 
margin, supporting anal X distall). 
Radials 5. pentagonal, w idcr than long: 
radial facet angustan to pcncplenarv. 
subcircular, with deep ventral groove. 
Anal plates in cup 2: radianal 
quadrangular, proximal and left of C radial, w ith 
diagonals horizontal and vertical; anal X 
hcptagonal, wider than long, in radial circlet, 
supporting 3 plates at base of anal sac Anal sac 
long, narrow , straight, of plates w ith radial ridges 
(2 in each direction laterally and 1 each 
distoproxnnally ) arranged in vertical columns, 
w ith larger proximal central plate having ridges 
onl\ near upper margin, with lateral basal plates 
much smaller than central one. Anns isotomous. 
branching at least 3 times, deep U-shapcd in 
section (i.c. latcralh compressed), with deep 
groove on inner side; prinubrach 4 axillary 
except in A ray w here 5th primibrach is axillary ; 
axillary secundibrach variable 6-8. Stem 
pcntastcllate, heteromorphic. noditaxis N212. 

REMARKS. This species is assigned to A assay- 
iocnintsow the basis of its quadrangular radianal. 
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FIG. 79. Nassoviociimis longibracliialus sp. nov . all lateral viewsof crowns: A, BJ' from Upper Yarra C I) l : G 
from NMVPI-1615. A, NMVP109I77, *4 B, D ra\ view of NMVPI09179, *3. C,D. posterior view of 
NM VP 109 1 76. *4 and x 2 5. respectiveh. L. posterior view ol NMVPI 091 74, <4. F, two crownsovcrlving each 
other N MVP 109 1 78, *2.5 Cl posterior view of holotvpe with inner side of A and 1) ray amis exhibiting deep 
groove. NMVP390. *3 1 
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pentastellate stem, isotomous arm branching and 
pcncplcnary radial facets. It is distinguished from 
the type and other species of the genus by having 
unomamented thecal plates. 

This, along with N. corcorani , is the first record 
of the genus from the Silurian and the depressed 
comers of thecal plates in the latter species 
indicate that the main lineage with thecal 
ornament began before the Ludlow and that N. 
longibrachiatus was an early offshoot that 
evolved a smooth theca. 

Nassoviocrinus corcoraui sp. nov. 

(Fig. 80) 

Class Crinoidea Talenl. 1965:17. pi. 4. Iig. 2. 

ETYMOLOGY. For Peler Corcoran of Sandringham, 
Melbourne who contributed material to this study. 

MATERIAL. HOLOTYPE: NMVP 109202 from 
NMVPL2259. PARATYPES: NMVP59498, 109199, 
149363 from NMVPL2259; NMVP 109207, 148575 from 
NMVPL299. 

DIAGNOSIS. Cup high conical; thecal plates 
with broad low ridge ornament leaving comers of 
plates depressed; radial facet peneplenary; radi- 
anal quadrangular; arms branching isotomously, 
at least 3 times; stem pentagonal in section, 
hctcromorphic. 

DESCRIPTION. Crown 20mm long, subeylind- 
rical. Cup high conical, longer than wide. Thecal 
plates with 2 broad low ridges running diagonally 
distal ly from the basal comers of infrabasals to 
cross on infrabasals and basals and then meet 
another such ridge at the base of the radial facet. 
Infrabasals 5, pentagonal, longer than wide, with 
lateral proximal corners projecting slightly 
where they extend onto the projections in the 
stem. Basals 5, hexagonal, longer than wide, 
largest plates in cup. Radials 5, pentagonal, 
longer than wide; radial facet peneplenary, sub- 
circular, horizontal or almost so. Anal plates in 
cup 2; radianal quadrangular, proximal and left of 
C radial; anal X longer than wide, in radial circlet. 
Anal sae unknown. Arms isotomous, branching 
at least 3 times, deep U-shaped in section (i.e. 
laterally compressed), with deep groove on inner 
side; primibraeh 5 or 6 axillary; 2nd and 3rd 
brandlings may be at different levels in same 
arm. Stem pentagonal, noditaxis N2I2, with 
alternating long nodals and short internodals. 

REMARKS. This species is distinguished by its 
high conical cup although plate boundaries are 
poorly defined in some specimens, its broad low 
ridge ornament, its quadrangular radianal. 


peneplenary horizontal radial facets and its 
pentagonal stem of very small diameter. It is a 
much smaller species than others in the genus and 
has a taller eup but its stem and posterior interray 
are quite compatible with Nassoviocrinus. 

Dictenocrinus Jackcl, 1918 

TYPE SPECIES. Botryocrinm decadactylus Bather, 1 891 
from the Upper Silurian of England. 

Dictenocrinus ibaevpus sp. nov. 

(Fig. Sf) 

ETYMOLOGY lb = infrabasal and Greek aipys\ tall. 

MATERIAL. HOLOTYPE: NMVP 1086 1 2. PARA- 
TYPES: NMVP 1 08624, 108635, 108649, 108657, 
108680, 108682, 149373 from NMVPL252. 

DIAGNOSIS. Cup high conical; thecal plates 
smooth; infrabasals long, longer than wide; radial 
facets peneplenary, horizontal; radianal quad- 
rangular; anal tube tall, straight, of smooth 
hexagonal plates; arms 10, isotomous, pinnulate, 
with 3rd or 4th primibraeh axillary; stem circular 
in section, heteromorphie. 

DESCRIPTION. Crown subcylindrical, 35mm 
long. Cup high conical, longer than wide. Thecal 
plates smooth. Infrabasals 5, pentagonal, upto 
twice as long as wide, only gently upflared, fully 
visible laterally except for lower flange resting 
on stem. Basals 5, largest plates in cup, twice as 
long as wide; posterior basal 7-sided, supporting 
the anal X distally and slightly to the right across 
a slightly oblique suture. Radials 5, pentagonal, 
as long as wide; radial facet, peneplenary, round, 
subhorizontal, not declined. Two anal plates in 
eup: radianal quadrangular, proximal and left of 
C radial; anal X in radial eirclet, same size and 
shape as radials, distal edge distal to lop of D 
radial but same level as top of C radial. Anal sac 
long, of alternating vertical columns of small 
smooth plates, tip unknown. Anns isotomous, 
deep, narrow, U-shapcd cross section, dividing 
only once on 3rd or 4th primibraeh, uniserial with 
rectangular braehials in proximal parts becoming 
slightly euncate distally, with deep V-shaped 
furrow on inner side, with long fine pinnules one 
per braehial alternating from side to side up each 
arm, pinnules apparently absent from 
primibrachs including axillary. Stem circular in 
section, noditaxis NI, with nodals at least twiee 
as long as and slightly wider than internodals, 
with fine central eanaL 

REMARKS. Within the genus the length of the 
infrabasals coupled with smooth anal plates and 
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FIG 81 Dietenocrinits ibaevpus sp nov.. all lateral view sol' crow ns from NMVPL252. A- NM VP 108657. *3. B. 
NMVP 1 40373. >-3 C. NM VP 1 08624, * 3 0. posterior view ol'hololvpcNMVP10S612.*3. H.NMVP 1 08682k 
<3. I . NMVP1U86X0. *3. G. NMVP 108033. *3. 11, NMVP 108649, >-3. 
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round stein separate all except I), cyailiifannis 
(Haarmami. 1921) D. cvaihi/brinis is only 
distinguished by ils stem having uniform 
coliunnals and expanding proximal!} to base of 
cup. by its anal X being 6-sided and by ils shorter 
pinnules 

Dietcnocrinus remains sp. nov. 

(Fig. 82B) 


ETYMOLOGY Latin mnolus , distant: the material was 
collected a long way from where it occurred because die 
material was excavated al Colilstteam West Roucl and 
taken down Mooroolbnrk Road to till a large depression. 

MA1LKIAI 11(31 OlYPF NMVPI49374 from 
NMVPU990 

DIAGNOSIS. Low conical cup. of convex plates: 
radial facets peneplenaty. anal tube tall, of plicate 
plates: radianal snbquudrate. proximal and left of 
C radial; arms hetenotomous, w ilh one main di\ - 
ision in each ray on axillary 3rd primibrach. with 
long nonpinnniate ramules on every 3rd or 4th 
brachial dislal to the first division: stem penl- 
ngonal in section, hcteromorphic. 

DESCRIPTION Crown subcylindricaL 35mm 
long. Cup low conical, as long as w ide Thecal 
plates convex, smooth. InfrabasalsS. pentagonal, 
short (slightly w ider than long), fully visible lat- 
erally. Basalso, large, hexagonal, posterior basal 
7-sided, supporting the anal X distally Radials 5. 
pentagonal, as long as w ide: radial facet, pene- 
pJenarv. round, dcclivatc ;it ven low angle. Two 
anal plates in cup: radianal subquadrate. 
proximal and lefi of C radial: anal X in radial 
circlet, same si/c and shape as radials. dislal 
margin in line with distal margin of C and D 
radials. Anal Stic tall, ofvcrtical columns of small 
plicate plates, tip imknow n. Arms hcierotomous, 
with narrow. U-shapcd cross section, with one 
main division at 3rd primibrach. umsenal w ith 
long rectangular braclu'als proximally becoming 
slightly cuneaic distally. with long uonpinmilate 
ramules on even 3rd or 4th brachial distally. 
Stem pentagonal in section, hcteromorphic. with 
noditaxis N32.3 1323. 

REMARKS. Although known from only one 
specimen this species has the single main 
division of ramulnte arms and pentagonal stein 
found in the type species (Bather.. 189 1) from 
which ii is distinguished by the plicate anal lube 
and pencplcnary radial facets. 



FIG 82 A. Dicwnocnnus sp cf. D ihiwypu* sp nov.. 
anterior lateral view of crown NMVPIU7058 front a 
road cutting on the road to Wonga Hark, east of 
Melbourne. * 3. B, l)icli>unerimis ivmohts sp. nov. 
posterior view of crown NMVP149374 from 
NMVPI I yuO( although collected from spoil lieapon 
Mooroolbark Road), • .3 

Dictenocrinus sp cf D. ibaevpus sp now 
(Fig. 82) 

MATERIAL NMVP10705S fium a road cutting on die 
road to Wonga Park in eastern Melbourne. 

DESCRIPTION Crown subcylindricaL 40mm 
long. Cup high conical, longer than w ide. Thecal 
plates smooth Basals largest plates in cup. tw ice 
as long as w ide. Radials 5. pentagonal, as long as 
w ide, radial facet august an. round, subhori/oiital. 
Anns isotomous. U-shapcd cross section. divid- 
ing once on 3rd or 4th primibrach. uniscrial. with 
rectangular brachials proximally becoming 
cuncote distally. with long fine pinnules 1 per 
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brachial alternating from side to side along each 
arm, pinnules apparently absent from primi- 
brachs including axillary. Stem not known. 

REMARKS. This specimen differs from D. ibac- 
ypus in its radial facet being more angustary than 
peneplenary and in its secundibrachs being 
cuneate. Without knowledge of the posterior inter- 
radius it is not possible to assign this specimen 
with certainty but if the posterior was identical 
with D. ihaevpus the variations noted above 
might well be considered to be intraspecific 
variation particularly since the 2 populations 
represented occurred some 40-50km apart. 

Subclass FLEXIBILIA Zittel, 1895 
Order TAXOCRINID A Springer, 1913 
Family TAXOCRIN1DAE Angelin, 1878 

Meristocrinus Springer, 1906 

TYPE SPECIES. Taxocrinus loveni Wachsmuth & 
Springer, 1880 (=Cyathocrinus interbrachiatus Angelin, 
1878) from the Upper Silurian of Gotland, Sweden; by 
original designation. 

Meristocrinus quatrirainus sp. nov. 

(Fig. 83) 

ETYMOLOGY. Latin qitatii four and ramus, branch; for 
the 4 branchings of each ami. 

MATERIAL. HOLOTYPE; NMVP 109765 from 
NMVPL1924. 

DIAGNOSIS. Infrabasals evident laterally 
anteriorly but not posteriorly. C ray with radianal 
in inferoradial position. Amis branching 4 times. 
Stem of uniform diameter, proximally of short 
uniform plates becoming lieteromorphic distally. 

DESCRIPTION. Crown inverted pear-shaped, 
60mm long. Cup small, low bowl-shaped, flaring 
strongly. Infrabasals visible in lateral view as 
short circlet with low peaks at 3 way junctions 
with 2 adjoining basals, number not 
determinable, maybe fused. Basals 5, hexagonal, 
in AB and probably CD and DE interrays, 
pentagonal in AE and probably BC interrays, 
with short vertical sides, with highly obtuse or no 
basal angle and upper angle of 90°; CD basal 
irregular, with projection extending distally 
between D radial and radianal, with radianal in 
inferoradial position beneath C ray. Radials 
pentagonal, with plenary facets. Anus long, 
isotomous, expanding above radials, branching 
on primibrach 3, secundibrach 4, tertibrach 5 and 
quatemibrach 6, without interprimibrachs but 
with single pentagonal intersecundibrach 


(visible from inner side of anus), wide shallow 
groove on inner surface becoming deeper and 
occupying more of the arm width distally. Stem 
circular in section, widest proximally, of short, 
strongly crenulate columnals proximally, 
becoming heteromorphic distally with nodals 
and internodals alternating in length but uniform 
in diameter. 

REMARKS. The posterior interray is not well 
preserved and is apparently distorted. The 
radianal is interpreted to be beneath the C radial 
and is drawn (Fig. 83B) as it appears as 2 separate 
pieces but this is probably due to preservation. 
More distal anal plating is very unclear. Among 
the 5 species recognised in this genus only M 
tuberosus Springer, 1920 from the Wenlock of 
Gotland has anus that divide 4 times but it has 
only 3 secundibrachs as opposed to 4 in this 
Australian species. 

Quadritaxocrinus gen nov. 

TYPE SPECIES. Quadritaxocrinus websteri sp. nov. 

ETYMOLOGY. Latin quadri -, four and generic name 
Taxocrinus. 

DIAGNOSIS. Cup small; infrabasals not visible 
in lateral view; pritnibrachs 4; anus branching 
isotoniously at 1 st division, with 3rd divisions on 
inner branches at same level and those on outer 
branches at same level but more distal than on 
inner branches; stem circular in section, of short 
columnals proximally. 

REMARKS. This genus compares closely with 
Taxocrinus in the infrabasals concealed by the 
stem, the wide posterior basal extending up 
between the C and D radials, shape of the axillary 
brachials and the lipped interbrachial 
articulations. Among Taxocrinidae the number of 
primibrachs is consistent at the generic level. 
Taxocrinus , with which Quadritaxocrinus is 
most closely allied, has 3 primibrachs and 1 
suggest that evolution from the former to the 
latter in the Lower Devonian involved 
introduction of an extra primibrach. Ubaghs 
(1978a) pointed out that all Ordovician and 
Silurian, most Devonian and some Carboniferous 
genera have 2 primibrachs and from the 
Carboniferous on 3 is the standard number. More 
than 3 primibrachs are known in some species of 
Onycbocrinus (Synerocrinidae) but that genus 
has entirely different arms from the new 
Australian taxon. The obvious inference is that 
the number of primibrachs increases with 
evolution in the flexible crinoids so evolution to 4 
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FIG XL \ knislocrinusquatrirannis sp. nov.. large crown NM VP 10M765, from NMVPL 1924. A, doseup of cup 
in posterior view, *4. LL sketch ofplateanangemcnl of A C, posterior view of crown. *1 ,5 1), interior of arms, 
v 4. E, anterior view of crown. -2 
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FIG. 84 ATT Omclritaxocrimiswebsieri gen etsp nov.,holotvpecrowTiNM VP 149354 from NMVPL660 LA, 
E ra>' view; x3. B, C ray view with circular columnal concealing CD interray above anal X, x5. C,D, 
Getvklichnus sp. ? crown NM VP 149362 from NMVPL1990, x3. C, lateral anterior view D, distal view 


primibrachs in Ouadritaxocrinus is not 
unexpected even if it is the first record of such 
increase in the Taxoerinidae. 

Quadritaxocrinus websteri sp nov 
(Fig, 84 A, B) 

ETYMOLOGY For Gary D. Webster, Washington State 
University who provided many useful discussions on 
crinoids. 

MATERIAL. HOLOTYPE: NMVP149354 from 
NMVPL6601 

DIAGNOSIS. As for genus. 

DESCRIPTION. Crown 35mm long. lnfrabasals 
concealed by stem. Basals not clearly defined but 
probably 5. wider than long; CD basal irregular in 
shape, with projection extending up between C 
and D radials. Radials pentagonal with plenary 


facets. Anus long, dividing isotomously on 4th 
primibraeh. with next division at seeundibraeh 4 
producing unequal branches, with 3rd and 4th 
divisions at different levels, without intcrpnmi- 
braelis. Stem circular in section, widest proximally. 
of short, strongly ercnulate columnalsproximally. 

REMARKS. The only available specimen is not 
clear in definition of the cup plates but the prox- 
imal and distal margins of the basals, w ith the 
posterior basal extending up between the C and D 
radials and outline of the radials are clear. 

Order S AGENOCR1NID A Springer. 1913 
Family LECANOCRINIDAE Springer. 1913 

Geroldicrinus Jacket, 1918 

TYPE SPECIES Leccmocrimis tvemeri Schulte, 1867 
from the Middle Devonian of Germany. 
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Geroldierinus sp. 

(Fig. 84C, D) 

MATERIAL. NMVP 149362 from NMVPL1990. 

DESCRIPTION. Crown 1 5 mm long, cgg-shapcd 
but truncated distallv, crushed and therefore, not 
useful in comparing dimensions. Cup, conical, of 
smooth plates, but only the distal part of 1 
anterior radial available. Infrabasals and basals 
not evident. Arms plenary; with 1st primibrach 
axillary , with 1 further division at different levels 
in same ray. elosely abutting each other laterally, 
strongly inclin ed distallv to fully enclose a space 
distal to the eup. Stem circular in section, of short 
eoluinnals pro.ximally, becoming longer and 
hctcromorphic distal ly. 

REMARKS. Even though anal plating at the 
posterior and the lower cup are not available 
crown shape, arm brandling and structure and 
particularly the axillary 1st primibrach are 
sufficient to identify this genus. Since Sehultze 
(1867) described this genus it has not been 
recognised elsewhere and so this single specimen 
from Victoria is a significant range extension. 

STEM ONLY 

Group PENTAMERATA Stukalina. 1966 
Order STR1ALATA Stukalina, 1978 
Family DECACRINIDAE Yeltyschewa, 1957 

Decacrinus Yeltyschewa, 1957 

'1 YPE SPECIES. Decacrinus petmatus Yeltyschewa. 1 957 
from the Low er Devonian of central Kazakhstan. 

Decacrinus sp. 

(Fig. 85) 

MATERIAL. NMVP 149353 from NMVPL 1924 



A 

I’ICJ. 85. Decacrinus sp.. 
length of stem 
NMVP 1 49353 from 
NMVPL 1924. A. lateral 
view, x3. B, distal view of 
columnal, x6 


specimen is not good enough for certain 
identification 


REMARKS. This form genus is distinctive in 
hav ing 5 grooves radiating from the central canal 
tow aids the 5 outer angles of the stem as well as 5 
shorter but wider grooves radiating from the 
central canal tow ards the middle of each side of 
the stem. Stukalina ( 1 986) recorded this genus in 
the Early Devonian (Gedinmanand Sicgeimian) 
which is the same age as the Australian specimen. 
Species idcntificationofthc Australian specimen 
is not attempted because it docs not fit easily into 
a known species and 1 am reluctant to erect a new 
one on a single specimen without know ing the 
crown it supported The projections at the 5 
angles are very reminiscent of the stem of 
Ptennocrinidae gen. now. described above, from 
(lie Lilydale area but preservation of that 
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APPENDIX 

List oflocalitics arranged in descending age and grouped as per the columns numbered 1-1 1 in Figure L 


Column tl. Late Banco tin australis Zone (Late 
Lochkovian). 

NMVPL229 Col lias Quarry, on access road to youth camp 
about 2 km N of Tommy's Hut, Kinglake (=0(0 of 
Williams, 1964) 

/ lolfowaycrinus calvtts 
Eudinieivcrin ns e refuted ti 
Qehlerticrhnts femenni 
Ochlcrticrinus jeani 
Fraukocrinus holwesi 
C tenoennus sign a tu. s 
Ctenocrinus pancidactylns 
Plnmocritnis amcrtcanm 
Antihomocrinus chapntani 
Ancvrocrinus sp. 

Kroppocntnt.s hcathcotcnsis 

NMVPL1924 sandstone bar across Mathieson s Creek 
about Ihm S of Kinglake to Flowerdale Road and about 
6km NE of Tommy's Hut (=T95 of Williams. 1964) 
Dnncunicrinus cal variolas 
Eudintemcrinus eckarclti 
Ctenocrinus sp. 

Myelodactylid sp. 

Kmppocriuus mathicsoneusis 
Stewbrccrtnus tern i 
A ntihontucrinus chapmen n 
Mcristocritms quo triramus 
Decacrimts sp. 

Column 10. Middle Bouctttia australis Zone (Late 
Lochkovian). 

Locality R52 of Thomas (1940). Unit3 Mt Ida Finn. Pansh 
of Redcastlc, N of 1 lealheote. see Talent (1965, fig. 1 ) 
Holmcsocrinus idaensis 

Locality R25 ofThomas ( 1 940). Unit 3 Ml Ida Finn, Parish 
of Rcdcastlc, N of I Icathcote: see Talent ( 1965, fig. 1 ) 
Cmtalocrinites pulcher 
Ctenocrinus paneithtmlus 

Column 9. Early Boucotia australis Zone (Late 
Lochkovian). 

NMVPL252 Middendorps Quarry, 21cm E of Tommy's 
Hut, Kinglake ( W3 of Williams, 1964). 

Di merocrinites bispnto.su v 
Eucrinus clarkae 
Eudimerocriuus ccka nit I 
Ne.xocrinus sp. 

Dtutcanicrhnts caboriolus 
Oehlcrticrinns lemetmi 
Ochlcrticrinus jeani 
Fran karri nns cnidae 


Ctenocrinus paucitlac-tyl its 
C icnocrinus stcllifcr 
Ctenocrinus sign a a is 
Clcmatocriuus perforatns 
Darraghcrinus lomi 
Codiacrinus seenndns 
Denclrocnnus arnigius 
Pit cadendrocri nns australis 
Antilwmocrinu\ chapntani 
Dictenocrinns ihacypus 

Rubbish tip on Watson s Road at Pheasant Creek. 6km E of 
Tommy's Hut, Kinglake West. 

Dune a nicrinus ca h art olus 

Column 8 Late Boucotia j an cue Zone (Early 
Lochkovian). 

NMVPL1990. Road cutting just N of intersection ot 
Victoria Road and Coldstream West Road. 5km N of 
Lilydnle, NE Melbourne. 

Op 1 1 iocrinus nnettae 
Euditnemcrinus gi Hi 
C icnocrinus stcllifcr 
Plerinocrinidae gen. nov. 

Shintocrinus rtclti sp. nov. 

Dictenocrinns remotus sp. nov. 

Geroldicrinus sp. 

Roadeutting on road (Yarra Road) to Wonga Park. just S of 
Bryson’s Road. 

Dictenocrinns sp. cf. D ibaeypns 

Column 7. Middle Boucotia janene Zone (Early 
Lochkovian). 

NMVPL1922 sewerage trench in Kimberley Drive, 
Chimside Park. N of Maroondah Highway 3.5kin W ol 
Lilydalc. 

/ lexacrini tes chi nt $ ideas is 
A ntihomocrinus chapman 
Ctenocrinus stcllifcr 

Column 6. Early Boucotia janeae Zone \ Early 
Lochkovian). 

NMVPL 1 841 small excavation on ridge above Ruddock *s 
Quarry (now filled in) W of Edwards Road, 3()0m N\V of 
its intersection with Switchback Road, Chimside Park 
Cnpulocri , / 1 us a ns trograci l is 

Column 5. Late Notopanuclla pfentiensis Zone (Pruioli) 

NMVPL 1923 large roadcutting just N of Merriung on 
Woodstock to Wallan Road, 9km N of Woodstock, 40km N 
of Melbourne. 

Hofmesocri n its eniilac 
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.V exocrimis \va llanensis 
1) ichocri mis mnrleyi 

NM VPL260 Excavations for Winnekc Dam, 33km NE of 
Melbourne. (Jell & Holloway, 1983). 

D tinea nicri n us cal \ a ho I us 
Kooptoonacvinns nntti 
Demlrocrinus saundevsi 
Cudiaehnus rums 

Column 4. Early Notopannella plcntieiviis Zone (Late 
Ludlow). 

NM VPL300 near disused mine on Comet Creek, e. 4.6km 
SE of Clonbinane, 60km N of Melbourne; (=X64 in 
Clonbinane Sandstone of Williams, 1964). 

C lematocrimis perjbratns 
A lisocrinus l i neat us 
Phimocrinus hansch i 
Demlrocrinus a mights 
Shintocrinns come tens is 
Antihomocrinus chapmani 

NMVPL660 1 on Boundaiy Road spur above Comet Creek 
Mine (NM VPL300), 4.6km SE of Clonbinane, 60km N of 
Melbourne. 

Ouadritaxocrinus webs ter i 

Column 3. Late Aegiria thomasi Zone (Ludlow). 

SW of Bald Hills, just E of railway, N of Sunday Creek 
Road, 5km E of Kilmore. 

Dendrocrinus arrugi us 

NMVPL299 road cutting on Sunday Creek Road, 700m 
NE of junction with Saunders Lane, Kilmore East (=F3 1 of 
Williams, 1964), 

Nassoviocrinus corcorani 
Tr ichocri mis ntorleyi 

Column 2. Late Aegiria thomasi Zone (Ludlow). 


Yarra Improvement Works (refers to works to straighten 
the river between the South Yarra Railway Bridge and 
Princes Bridge, at the end of last centuiy). 

Hapalocrinns \ 7 atari ae 

NMVP161 5, excavation on ridge on W of railw ay cutting 
c, 800m WSW of Royal Park Railway Station, Parkville, 
Melbourne 

Phimocrinus americanus 
Nassoviocrinus longibrachiatus 
Thchochnus morlcvi 

Quarry (now in Clifton Park) at West Brunswick between 
Albert and Victoria Streets. 

Helicocrinus pi u mas ns 

NMVPL2259 in creek bed about 250m N of Heatheote- 
Nagambie Road, E of Aruyle Railway Station. Heuthcote 
(-H41 of Thomas, 1940)7 
Clenunocnmis argvlensis 
Kroppocrinus heathcotensis 
Nasso vi 'ocrinus corcorani 

NM VPL 1 925 in creek bed under bridge (on Sunday Creek 
Road) just west of railway line at Kilmore East. 
Dendrocrinus arrugi us 

Upper Yarra (no further details; grouped with other 
localities having this species). 

Nasso vi ocrinus hmgibrachiatus 

Excavation at E end of Melbourne CBD (presumably in 
area of Spring Street, possibly at Flinders Street 
intersection; exact locality unknown)) 

Hapalocrinidac indet. 

Column 1. Middle Aegiria thomasi Zone (Ludlow). 

NMVPL1927 at crossing of Broadluirst Creek by Kilmore 
to Wandong Road (Kilmore Siltstone). 

Dendrocrinus sp. 



